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THE CONVENTION. 

The twenty-fourth gathering of the 
National Electric Light Association which 
took place this week at Niagara Falls will 
long be remembered as one of the most 
successful in the history of that associa- 
tion. As had been predicted, the combina- 
tion of attractions presented by the con- 
vention at Niagara Falls and the Pan- 
American Exposition resulted in an un- 
usually large attendance and an interest- 
ing meeting. 

(n other pages in this issue will be 
found a very complete report of the entire 
proceedings, together with some of the 
papers, abstracts of others, and of the dis- 
cussions, so that those who were not 
present may follow in detail the proceed- 
ings of this important convention. 





THE EDISON STORAGE BATTERY. 

Mr. Edison has given the world what 
promises to be another epoch-making in- 
vention. 

This remarkable man has signalized his 
return to the field of electrical invention 
by the announcement of the long-sought 
and urgently needed light storage bat- 
tery, and has accomplished his result after 
the manner that marks all really great 
inventions—through means of the great- 
est simplicity. In Dr. Kennelly’s paper (a 
masterpiece of simple and lucid state- 
ment), reprinted elsewhere in this issue, 
will be found an account of the method— 
iron and nickel-oxide plates in a solution 
of potash—whereby the weight-efficiency 
of the accumulator has been increased two 
and one-half times. And this method has 
been almost under the hands of investiga- 
tors for twenty years, yet has remained un- 
discovered ! 

To put it in plain English, this means 
that for the same weight the new storage 
battery should do two and one-half times 
as much work as present types. In addi- 
tion to this signal achievement the 
veteran inventor has also announced a bat- 
tery having a high discharge rate, an in- 
significant depreciation and a low first cost. 

Mr. Edison has produced no invention 
of broader utility in the electrical field 
since incandescent lighting was evolved 
from the busy brain of the same pioneer 
of industry. It is hard to foresee all the 
meaning of this improvement. But we 
may look a little way and see the noiseless 
city, the suppression of the horse, and the 
automobile a factor of economic impor- 
tance in general transportation. The per- 
fected battery means the solution of many 
difficult traction problems, the betterment 
of electric lighting and the foundation of 
the new art of electric navigation. Elec- 
tric tugboats will give new life to our 
canals, and with electric ferryboats will 
revolutionize our harbors. Electric tor- 
pedo boats of swiftness and secrecy will 
make present naval armaments of doubt- 
ful protection. 

The invention gives electricity a new 
foothold in its career of industrial con- 
quest. 
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POLYPHASE RAILROADING. 

In some respects American electrical 
engineers seem to be developing a con- 
servatism of character that, while excellent 
on some accounts, is really detrimental to 
the advancement of the electrical arts. 
For example, there seems to be a kind of 
prejudice against the application of alter- 
nating currents directly to railway motors, 
and with opportunities of the best char- 
acter, with workshops fitted to turn out 
the best material, and with every indica- 
tion urging upon us the elaboration of 
this system with the least delay, our en- 
gineers are adhering to direct-current sys- 
tems while their colleagues on the other 
side of the Atlantic are going ahead and 
outstripping them in the development of 
alternating-current railroading. 

The matter is one that seems too plain 
and simple to require any elaborate dis- 
cussion. If we are confronted with the 
problem of designing an electrical equip- 
ment for a short railroad having many 
trains, making many stops and starts— 
such a railroad, for example, as the Man- 
hattan Elevated Railway in New York 
city—it is perfectly evident to anybody 
that direct current is here proper and the 
best. When it comes to handling heavy 
trains at high speeds and over long dis- 
tances the advantages of the alternating 
system are so apparent and so marked 
that one wonders why no more rapid ad- 
vance has been made in the direction of its 
utilization. One of our contemporaries 
called attention recently to the look of in- 
completeness and the transitional appear- 
ance of systems in which polyphase cur- 
rent is generated at high pressure and then 
transformed in voltage and converted to 
direct current for operating railway 
motors. The natural and sensible ques- 
tion was asked: Why are the substations 
necessary and why not put the alternating- 
current motors directly on the railroad 
trucks and abolish the substations with 
all their costs for labor, maintenance and 
construction ? 
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The argument that a complete polyphase 
railroad system has not been developed 
is childish. 
until it is developed. We can not learn to 


It never will be developed 


swim without going into the water. What 
we do know about it is that it can be de- 
veloped, and our business is to go ahead 
and develop it. 

There are, of course, as every one recog- 
nizes, serious engineering difficulties to 
be overcome in devising an entirely satis- 
factory system of polyphase traction. But 
these difficulties are no more serious than 
others that have been successfully over- 
come, and they present a problem of 
peculiar interest, as well as an opportunity 
for particular distinction, to electrical en- 
gineers. It can not be too strongly urged 
upon the profession to obliterate the preju- 
dice that has long existed against this 
method of traction and to endeavor to ap- 
ply the knowledge that has been gained by 
polyphase work with stationary motors 
to the railway situation. We have wit- 
nessed the rise and growth of the great 
industries of telegraphy, telephony, electri- 
cal transmission of power, electrochem- 
istry, electric lighting and electric rail- 
roading as applied to urban traction and 
to light railways. The whole tendency 
of the transportation situation in the 
United States points unmistakably to- 
wards the adoption of electricity as a 
means of operating main-line railroads 
just as soon as the proper system is de- 
vised. The opportunity that this will pre- 
sent for extension of the electrical arts 
is absolutely astounding in its magnitude. 
It will certainly be the greatest develop- 
ment that has ever marked the history of 
electrical application, and we firmly be- 
lieve that the first step toward it will be 
the design and perfection of the polyphase 


system of electric traction. 





THE PASSING OF THE FAKIR. 


There was once a time, well within the 
memory of men still young, when elec- 
tricity was the very handmaiden of the 
An incredible 


catalogue of impositions upon the public, 


charlatan and the fakir. 
calling themselves electrical, could be 
made by any one who would take the 
trouble to go over some files of news- 
papers of ten years ago and attentively 
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read the advertisements and the reading 
matter; but it is highly gratifying to be 
able to say that to-day these things are 
disappearing and that the electrical arts 
are comparatively free from the taint of 
imposition which they once suffered. 

The progress of electrical advance has 
been so rapid that it has taken the great 
mass of the public a number of years to 
get in step with the procession and learn 
sufficient to discourage the charlatan. 
Coupled with widespread courses of in- 
struction in the elements of physics and 
electricity there has been also before the 
public for many years past a fine and 
speaking object lesson in the electric rail- 
way, the telephone and the electric light. 
While it is true that the marvelous char- 
acter of these applications of electricity 
doubtless, in some measure, prepared the 
way for the charlatan and made his de- 
sign easier, still the large and increasing 
number of people employed in electrical 
industries has caused a general dissemina- 
tion of elementary knowledge of electrical 
matters throughout the public, while the 
occasional exposure and detection of a 
swindling scheme calling itself electrical 
has also opened the eyes of the public to 
its own danger. For all of these reasons, 
and perhaps for others as well, the elec- 
trical fakir has betaken himself to other 
fields of action. 





ELECTRICAL EXECUTIONS. 

The discussion of electrical execution 
which was precipitated by some remarks 
in these columns still continues. The posi- 
tion that the ExvectricaL Review took 
and still maintains is that there is no 
absolute certainty that the application of 
an electric shock, of the character used in 
New York state for the purpose of execut- 
ing criminals, causes instant and certain 
death. 
which is increased by every account of the 


There is an ever-growing doubt, 


recovery of persons accidently shocked and 
apparently dead, that the persons executed 
are killed by the electric shock itself. The 
law in this state requires an autopsy to be 
performed as soon as convenient after the 
application of the electric current, and 
this, as generally interpreted, means im- 
mediately. The question that has been 
raised is simply whether the condemned 
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man is killed, as the law contemplates, in 
a merciful and humane way by electricity 
or whether his death is actually accom, 
plished by the autopsy itself while he js in 
a condition of coma due to the electric 
shock. There can be no decision of this 
question until a competent scientific com- 
mission has investigated the matter thor- 
oughly and endeavored to resuscitate the 
apparently dead person, using every means 
If it 
is found that the condemned is instantly 
killed by the electric shock we have ‘a 
criticism to offer regarding this method 


known to science for this purpose. 


of execution; if, on the contrary, as we 
believe, it is found that there is even a 
possibility that he is not instantly killed, 
but that his death is due to the subsequent 
operations, then no language is too strong 
to condemn the method as inhuman and 
an outrage to our present civilization. In 
this connection some temperate words 


from the Chicago Post may well be quoted: 


“New York adopted electrical execution in 
the dark, as it were, without adequate 
knowledge of the subject. Several years 
have passed since, and electricity has made 
wonderful progress in every direction. But 
the conclusion that electric shocks inflict 
a merciful death has not been confirmed. 
There is no reason why any state should 
follow New York’s example, if humanity be 
the purpose in view and the motive.” 


This states the case exactly. The matter 
is in doubt, and it is a matter about which 
there should be no doubt. The whole 
subject is one that is extremely unpleas- 
ant, but if the necessities of our civiliza- 
tion require the infliction of the death 
penalty, we should at least make sure that 
it is done in a way that will not cast dis- 
credit upon our humanity and progress. 
There is no doubt whatever that elec- 
tricity might be employed with entire cer- 
tainty for the execution of criminals, but 
the details of the process necessary to in- 
sure certainty under our actual knowl- 
edge of the facts are even more repulsive 
than those of the present method. It is 
likely that some day capital punishment 
will be abolished, but if it is necessary to 
continue it the resources of science should 
be drawn upon to make certain that the 


method employed is the one which will ac- 
complish its end with the least harm io 
the community in general; this means, 
naturally, the swiftest, surest and most 
humane method possible. 
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OVERNMENT OWNERSHIP OF TELE- 


G 
PHONES AND TELEGRAPHS. 


Every little while the newspapers of this 
country present socialistic arguments in 
behalf of the general government taking 
over the telegraph and telephone lines of 
the United States and making them a part 
of its postal system. The theory advanced 
is usually to the effect that all of the utili- 
ties for communication between the peo- 
ple should be in the hands of the govern- 
ment, and that none should belong to 
private 
however, Which is generally forgotten by 


corporations. The main point, 
the advocates of this line of action is that 
ithe service would probably be more expen- 
sive and less efficient than it is at present, 
and that the taking over of such lines for 
such a purpose would necessarily be in- 
equitable. 

In the first place, the United States 
Post Office Department, while admirably 
managed and exceedingly efficient, does 
not pay. Letters are carried at a loss by 
the government, and this itself is in- 
equitable because the whole body of citi- 
zens pays by taxation for the privilege 
of cheap transportation of the mails for 
those who avail themselves of the postal 
service. Of course, practically all of the 
inhabitants do use the postal service, but 
in widely varying degrees. 

Some instructive experience of the oper- 
ation of government-owned telephone and 
telegraph lines has been had by the Eng- 


lis) people. In England these utilities 


forn 


a government monopoly and are 
part of the postal service. In a recent 
Parliamentary discussion some facts about 
this were brought out which should be 
decply interesting to those who are urg- 
iny the government in this country to 
commit the same blunder that has been 
made in Great Britain. It was clearly 
brought out that in the first years of the 
governmental operation of telegraphs a 
profit was shown, but that political con- 
siderations, causing the government to 
depart more and more from the traditions 
of the business as it had been developed by 
private companies, have entailed a steady 
and Sir 
Heaton, who has long been prominent as 


increasing — loss. Henniker 


an advocate for postal and telegraph ex- 


‘tensions and cheap rates, has called the 
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attention of the House of Commons to a 
loss of £700,000 a year in the operation 
of the telegraph service—a loss that has 
already amounted in total to more than 
$40,000,000. In explaining this fact Sir 
Michael Hicks-Beach stated that the reason 
of the loss was that the public is more 
eager for rapid communication than the 
revenues of the service warrant. To put 
it in other words, the users of the tele- 
graph are perfectly willing to let the gen- 
eral body of taxpayers pay for the priv- 
ileges they require. 

As to the telephone, one has only to read 
the English journals to see in what a 
chaotic state the telephone service of 
Great Britain is now, and then compare 
it with the admirable and satisfactory serv- 
ice which exists in this country. 

As a general proposition, state or munic- 
ipal ownership of any public utility is 
necessarily inequitable. In addition to the 
lack of equity which comes from the fact 
that all of the citizens must contribute 
to pay a deficit for the benefit of the few, 
or that the few must contribute to pay a 
bonus for the benefit of the many, there 
is the almost invariable mismanagement of 
public utilities to deter any further ex- 
periments in this direction. It stands 
to reason that in a period of the world’s 
history when every man, in order to make 
a living, must be a specialist, the 
men whose specialty is politics and who 
attain office under our form of government 
are not the best fitted to manage business 
enterprises of great complexity, such as the 
telephone and telegraph. This is without 
reflection upon the character of politi- 
cians who may be entirely honest in their 
belief in public ownership and in their ef- 
forts to make it successful. It never has 
been successful in this country and is not 
likely ever to become so. 

Another interesting consideration that 
bears upon this subject is that our popula- 
tion is comparatively sparse and_ scat- 
tered. If the telegraph service of Great 
Britain, with its dense population and 
short-distance lines, can not be made to 
pay under the excellent administration 
which has characterized the public affairs 
of that nation, what should we expect in 
the United States, with its enormous dis- 
tances, its scattered population and its 
clamorous politicians who would want a 
telegraph office in every hamlet? 
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THE INSTITUTE CONSTITUTION. 

The American Institute of Electrical 
Engineers has just issued a copy of its 
transactions containing a full transcript 
of the proposed constitution which was 
approved by the council on April 26, 1901. 
The provisions of this instrument for the 
admission and transfer of members are 
excellent. The object of the new require- 
ments is evidently to make certain that 
persons admitted to full membership in 
the Institute shall be worthy of it in 
every sense. Full membership in such a 
body should be a sign of professional abil- 
ity, and should be limited strictly to those 
who are identified with the advance of 
electrical engineering. The present classi- 
fication of membership in the Institute is 
admirable, provided it is certain that those 
admitted to the higher grade as full mem- 
bers are always entitled to that distinc- 
tion. 
and active 
all that is 

For this 


reason it is impossible to safeguard too 


The Institute is a growing 
body and is representative of 


best in American engineering. 


jealously the requirements for admission 
to its inner circle and the provisions of 
the new constitution making this admis- 
sion more difficult are admirable. 

It is greatly to be hoped that before 
many years have passed the Institute shall 
have a home of its own. It has long en- 
joyed the hospitality of the American 
Society of Mechanical Engineers, at whose 
house in New York its meetings have been 
held for several years. It ought not to be 
difficult, with a membershp of more than 
twelve hundred, to raise the necessary 
money for the purchase or erection of a 
suitable building in which to house the 
executive offices and_ its 


Institute, its 


library. The latter has grown consider- 
ably of late, and is rapidly becoming an 
excellent working library for electrical en- 
gineers. At the summer meeting this year, 
the programme of which was printed in 
full in the ELectricaL Review last week, 
this question may come up. Many of the 
members and associates have enjoyed great 
prosperity during the last year and should 
be in a position to contribute largely 
toward the fund necessary for building 


purposes. 
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Science 
Brevities 


Electric Boats—Some interesting com- 
parisons between the merits of steam and 
electric propulsion for boats have been 
made in a German contemporary by Herr 
E. W. Ehnert. It is pointed out that the 
commercial possibilities of the storage bat- 
tery system for boat propulsion depend 
almost entirely upon the nature of the 
boat’s employment. For annual cost of 
maintenance of such boats as are in con- 
stant service the advantage rests with the 
electric system. This is particularly notice- 
able in such vessels as are required for 
police duty in harbors, pilot boats, ete. 
To keep these boats in constant readiness, 
when they are propelled by steam, means 
a constant expenditure of coal, while the 
electric boat consumes no energy while 
stationary. ‘The writer believes from his 
experience that, despite their greater cost 
and weight, formed-plate accumulators 


should be used. Of course, electric boats 


possess great merits from their cleanliness 


and decreased vibration, but the chief 
drawback to their use has been their lim- 
ited radius of action. 

Photographic Reproduction of Sound— 
The invention of the telegraphone seems 
to have stimulated research upon possibili- 
ties of reproducing sounds. Among the 
various methods of making records of 
sound vibrations none is more accurate or 
sensitive than that employing photog- 
raphy, but hitherto no method of repro- 
ducing sounds from these records has been 
described. In a German mechanical jour- 
nal Herr E. Ruhmer describes a method 
of astonishing originality and beauty. He 
continuous mov- 
sensitive “speak- 
ing arc,’ or are containing a_ tele- 
phone transmitter circuit in shunt, 
and reproduces the sound by projecting 
light through this film on a selenium cell 
in circuit with a telephone receiver and a 
battery. Of course, every variation pro- 
duced in the transmitter circuit and affect- 
ing the light emanating from the arc is 
photographed as alternate shadings and 
lightenings on the film, and these light 
variations impinging upon the sensitive 
selenium cause corresponding fluctuations 
in its resistance and reproduce the sound 
in the receiving telephone with great ac- 
curacy. It is stated that the reproduction 
in sensitiveness and clearness is superior 
to that rendered by the Poulsen telegra- 
phone. As the film can be made very long 
without reaching a considerable weight it 
possesses great portability and has advan- 


photographs upon a 


roll of film a 


ing 
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tages over either the wax cylinder or the 
cross-magnetized steel wire. Another strik- 
ing advantage is found in the fact that 
any desired number of reproductions can 
easily and cheaply be made from the origi- 
nal film. 

A Novel Marine Torch—A novel marine 
torch, in which acetylene gas is the il- 
luminant, and of special design to insure 
immediate ignition on being plunged into 
water, is described in Fielden’s Magazine. 
The torch, it is stated, “simply consists 
of a plain cylinder of metal, sizes varying 
from three to eight inches in diameter and 
from one to five feet in length. The 
cylinder, which is sealed at each end, con- 
tains in a wire basket a quantity of car- 
bide of calcium, and it also contains an 
air chamber to insure sufficient buoyancy. 
At the head of the cylinder a number of 
burners is arranged adjacent to which is 
a small chamber containing calcium phos- 
phide, which on contact with water gener- 
ates phosphuretted hydrogen, ignites and 
also lights up the acetylene as it issues.” 
The torch, which has no mechanism, is 
automatic throughout, the only precaution 
necessary before plunging into water being 
the removal of a protecting strip of metal 
by pulling a ring. The illuminating pow- 
er of the torch can be gathered from the 
fact that a six-inch torch burns from an 
hour to an hour and a half with a candle- 
power of 2,000 and a flame 12 inches high, 
and other torches which are rechargeable 
will burn from half an hour to 10 hours, 
according to size. 


Electrolytic Fireproofing—In the Nodon 
and Bretonneau process, as applied to 
wood in works at Aubervilliers, near Paris, 
a solution of 20 per cent magnesium sul- 
phate is used under the following condi- 
tions: The timber is laid upon a lead 
electrode one to two mm. thick, placed at 
the bottom of a lead-lined trough six to 
twelve metres long, three metres wide and 
one metre deep. The stack of planks is 
covered with a  sail-cloth diaphragm, 
stretched upon a wooden frame, and con- 
taining a lead electrode. Water is then 
let into the trough, so as to insure contact 
between cloth and lead, and also serve as a 
vehicle for the extracted sap. The opera- 
tion, which requires 4,500 watt-hours per 
cubic metre of wood, takes place at 30 
to 35 degrees centigrade; its duration and 
the rate of intensity vary according to the 
thickness of the pile of wood to be treated. 
Direct current at 110 volts is used, the 
polarities being reversed every hour. Ac- 
cording to an article in a French con- 
temporary, abstracted in the Electro- 
chemist and Metallurgist, the phenomenon 
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can be considered as follows: 1. Part of 
the sulphate fills up the cells by electro. 
capillarity. 2. There is an osmotic ex. 
change between the sulphate and the salts 
of the sap. 3. Aseptic action. The proc- 
ess has been applied with success to paving 
blocks. The fireproofing process differs 
in the use of a saturated solution at 80 de- 
grees centigrade of 100 parts of water, 
and 80 of magnesium sulphate. The 
positive electrode is at the bottom of the 
bath, and is covered with 15 to 20 ¢. m. of 
timber, on top of which are laid a dia- 
phragm and a negative electrode, as de- 
scribed above. The treatment lasts for 
48 hours, the timber being turned over 
after 24 hours. The rate of energy is 
about half an electric horse-power at 20 
to 30 volts per cubic metre. 


Radium Rays and Selenium—I[n » com- 
munication to the French Academy, M. 
KE. Bloch describes some experiments upon 
the effect of radium rays on a selenium 
cell. It will be remembered that in 1899 
M. Perreau discovered that Roentgen rays 
affected selenium in a way similar to the 
effect upon it of ordinary light. The cell 
used in these experiments consisted of a 
spiral trough between two metallic wires 
and had an initial resistance of 30,100 
ohms. Under the action of feeble, diffused 
light it rapidly diminished in resistance 
from 800 to 1,000 ohms. At a distance of 
50 cm. from an incandescent light of 16 
candle-power, having a ground-glass bulb, 
its resistance fell very rapidly to 15,000 
ohms and recovered slowly in the dark. 
When a preparation of radio-active barium 
salts was brought within one millimetre of 
it, a black paper screen intervening to cut 
off the phosphorescent light emitted by the 
preparation, the resistance slowly fell to 
29,000 ohms in about ten minutes. Upon 
removing the preparation the cell recov- 
ered its initial resistance in about two 
hours. This shows that the radio-active 
preparation behaves toward selenium 
similarly to very weak diffused light. 


The Solar Corona—In a recent paper by 
Mr. F. H. Bigelow, a theory of the solar 
corona is propounded which seems to have 
much merit. Referring to the experimenis 
of Ebert and Pupin on conducting bodies 
in a vacuum subjected to magnetic forces, 
the author concludes that the photosphire 
of the sun is the seat of powerful electric 
discharges, resulting in the ionization of 
portions of its material, or the freeing of 
small particles of matter charged with elec- 
tricity. These, he believes, are repelled 
outward and give the forms noticed in the 
streamers of the corona. He concludes 
that the body of the sun must be the seat 
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of a powerful magnetic field, the axis of 
which is nearly coincident with the sun’s 
axis of rotation. Such a field, according 
to Ebert’s experiments, would result in 
a repulsive action from the polar zones. 
The trumpet-shaped streamers of the 
corona issuing from the equatorial regions 
of the sun are believed to be another evi- 
dence of mutual electrical repulsion be- 
tween the charged ions. It has often been 
noticed that the spreading appearance of 
these is similar to that of the cathode 


stream in a vacuum tube. It will be re- 
membered that some of the extraordinary 
and seemingly inexplicable phenomenon 


of comet's tails are readily explained upon 
the assumption that these bodies are high- 
ly charged with electricity of the same sign 
as that forming the charge on the solar 


suriace. 

Electric Anemometer—M. E. Legrand 
has described before the French Academy 
a simple device which surmounts all the 
difficulties experienced in transmitting 
the indications of an ordinary centrifugal 
anemometer to a distance. The shaft of 
the cup anemomeier carries a small 
Giramme ring, which revolves between the 
pole pieces of a strong permanent magnet. 
The electro-motive force produced in the 
ring is proportional to the speed of rota- 
The apparatus is connected with a 
voltmeter formed by adapting a Deprez 
galvanometer with a suitable damping de- 
vice and a low resistance. To avoid errors 
due to temperature, the circuit is made of 
The apparatus is grad- 


tion. 


manganin wire. 
uated empirically. 


A New Gas Battery—A new gas battery 
has been lately devised by a German in- 
ventor, Andrew Plecher, which presents 
some interesting peculiarities. The elec- 
tro-motive force is produced by the com- 
bination of hydrogen and oxygen, this 
being brought about by using the well- 
known properties of finely divided plati- 
nun. The diagrams, taken from the 
Scientific American, show the section and 
exterior view of this battery, which con- 
‘ists of a series of chambers, C, made of 
a specially prepared material ; for this pur- 
pose a mixture of clay or plaster with a 
solution of chloride of platinum is gen- 
crally used. The vessels are dried and then 
baked so as to harden the material and de- 
compose the platinum salt, when the metal 
issumes a finely divided state. In the 
interior of the vessel is a system of con- 
ductors, a, formed by rods or wires at- 
tached to the walls; the conductors of all 
the vessels are connected to a common 
terminal, A. On the exterior of the ves- 


] 


's is placed a similar system, 0, con- 


se 
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nected to the terminal B. The vessels rest 
upon a lower portion, D, with inclined 
walls, and having at the bottom an escape- 
cock, EK. At the side is an opening, H, for 
the admission of the gas. The battery is 
put in action by introducing hydrogen by 
this opening, the battery being filled with 
the gas, while the oxygen at the exterior 
is furnished by the surrounding air, The 
two gases penetrate into the porous walls 
of the vessel and combine under the in- 
fluence of the finely divided metal; water 
is formed by this combination, and this 
runs down the sides of the interior and 
is taken out at the bottom, while that 
formed at the exterior of the vessels is 
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A New GaAs BatTery. 


collected in a trough, T, surrounding 


these. The combination of the gases sets 
up an electro-motive force between the 


terminals, A and B. It has been found 
that the combination of the gases may be 
increased by the action of an induction 
coil, I, whose secondary circuit is con- 
nected to the terminal, A, on the one 
hand, and on the other to an exterior con- 
ductor, M, placed at a short distance from 
the walls of the vessel. In this battery no 
electrolyte is needed ; it is even best to get 
rid of the water as much as possible, and 
its evaporation may be hastened by a cur- 
rent of air. Palladium may be used in- 
stead of platinum, as its action is similar 
in this respect. The action is not confined 
to hydrogen and oxygen, but other gases 


may be used. 
; — +=. —— 


Electric Tugboats. 

A British contemporary states that the 
multiplication of river-side charging sta- 
tions for electric boats in England has now 
made the use of electric tugboats on the 
Thames possible. 
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THE THEORY OF ALTERNATING DYNA- 
MO ELECTRIC MECHANISIS—XXVII. 


BY W. ELWELL GOLDSBOROUGH. 


There are still other and important 
types of commercial circuits in which the 
variable resistance of the receiver is the 
important factor. In the system dia- 
grammed in Fig. 71 the reactance of thé 
receiver circuit is due to inductance. In 
Fig. 76 we have a similar system. Here, 
however, the reactance of the receiver 
circuit OA, is due to the condenser z, 
placed in the branch cireuit O'A’. In 
this system the resistance and reactance of 
the line, represented as AA,, are constant. 
In the receiver circuit the reactance and 
resistance of the branch 0'A’ are constant, 
but the resistance of the branch O” A” is 
a variable one. In treating this system 
methods similar to those previously out- 
lined should be followed. The results 
obtained should, in a great measure, be 
analagous to those shown in Figs. 72 and 
73, and yet the differences in the results 
from those shown in the figures cited may 
be expected to be so marked as to be 
worthy of careful study. 

Taking up the analysis of the systems 
shown in Fig. 76 we will assume such a 
set of conditions as will admit of 
stant electro-motive force being main- 
tained between the terminals OA, of the 
receiver circuit. We will further assume 
that, initially, the resistance of the branch 
circuit O” A” has an infinite value. which 
will be reduced by steps to zero in the 
progress of the development of the dis- 
cussion. As in the case of Fig. 72 the 
maintenance of a constant potential be- 
tween O and A, will entail the assumption 
of a variable potential at the brushes of 


a con- 


the generator E. 


Refer now to Fig. 77. Here the vector 
OA, represents the constant potential 


maintained between the points O and A, 
of Fig. 76. Upon this vector we can con- 
struct a;triangle of electro-motive forces 
of the cireuit O'A’, and by an application 
of equation (54) lay off the vector length 
OB" equal to the current which will be 
set up in the circuit O'A’. As the initial 
value of r,” is infinity no current will 
flow in the branch circuit O”A” at this 
time. ‘The current represented by the 
vector OB" is therefore the only current 
flowing in the entire system, and, conse- 
quently, is the current traversing the line 
circuit A,A. 

From the point A, we can now lay off 
the vector A,C,” equal to I* 7, and parallel 
to the vector OB". At the point C,“ we 
can erect the perpendicular (,’A“, mak- 
ing its length equal to [*2,. These vec- 
tors represent, respectively, the resistance 
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and reactance electro-motive forces of the 
line, and consequently the vector A,A® 
will be equal to the electro-motive force 
appearing at the terminals A,A of the 
line. 
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motive force E, as, for each reduction in 
the value of r,", successive positions of 
the impressed electro-motive-force vector 
will be taken as indicated by the exponent 
letters along the line A*A°. 
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now equal values of the vectors 0A* and 
O—A° of Fig. 77 coincide and occupy in 
Fig. 78 the position of the vector OA, 
The application of this process to the 
c, d and e vector diagrams of Fig. 77 


4a 














lement G: Alternating 
Current Generator. 


Fic. 


By taking the resultant of the vectors 
OA, and A, A“ we get the vector OA", which 
is the generator electro-motive force re- 
quired to force the current OB" through 
the system. From this we see that the 
generator electro-motive force is less than 
the receiver electro-motive force, and that 
the effect of the condenser reactance in 
the branch circuit O'A’ is to cause a local 
increase in pressure. 

As a second step in the development of 
this problem assume that such a value is 
will be 
current 


given to r,’ that a current OB”, 
set up in the circuit O"A”. This 
will be in phase with the electro-motive 
EB, =] OA,and, with 


will cause the 


force combining 


OB", line current to in- 
crease to the value OB’. To determine 
the change in the generator electro-motive 
foree, which will make these conditions 


possible. lay off from A, the vector a — 


1,’ r,. and at C,’ erect the perpendicular 
¢,’A° to the line A.C,?, making €,”A4° 
equal to I’z,. By this process the value 
of the vector “x” is determined, which 
is the new the line 
motive force apparent between the ter- 
minals A,A. The resultant of OA, and 
A,A” is the vector OA’. - OA? is there- 
fore the value of the generator electro- 


value of electro- 


motive force required to set up the line 


eurrent OB’ when the local current 
OB,” flows in the circuit 0" A”. 
is continuously reduced the value of the 
current in the branch O' A” may be con- 
sidered to increase from OB,’, to OB,", to 
OB," to OB,",, all of which are in phase 
with the electro-motive force E,. Since, 
however. during this change in I,, the 
current I* of the circuit O'A’ remains 
constant the locus of the line current will 
be the straight line BB’, and, correspond- 
ingly, since 7, is a constant the locus of 


As fe" 


the resistance electro-motive force of the 
circuit A,A will be the line C,°C,’. 
Moreover, by joining the points A“ and 
A”, already determined, and extending 
the line so fixed to the point A*°, we can 
locate the locus of the generator electro- 
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or 








Transmission Line of Constant 
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Fig. 77 brings out quite clearly the fact 
that, in order to maintain a constant 
potential at the terminals of the receiver 
with 7,” variable, the generator electro- 
motive force, although at first small, 
must be increased until it largely exceeds 
the value of the receiver electro-motive 
force. These higher values of the gen- 
erator electro-motive force correspond to 
heavy loads upon the receiver. Fig. 77 
can hardly be taken to accurately repre- 
sent ordinary commercial performance in 
view of the fact that the changes imposed 
upon the generator electro-motive force 
between no load and full load on the re- 
ceiver are too great. It would be more 
reasonable to suppose a constant generator 
electro-motive force and modify the other 
factors to suit this assumption. In doing 


ea Yr, 
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Fic. 76.—ALTERNATING MECHANISMS. 


reduction must be 
made in the vectors appearing in Fig 77. 
The latter consists of a series of vector 
diagrams imposed one upon another, each 
of which depends upon a given value of 
r,. If noweach vector of the a exponent 
diagram is changed in the ratio of the 


this a proportional 


vector OA, to the vector OA" a diagram 
will result which expresses the relative 
values of the various forces involved in 
the system when E is maintained constant 
with a value equal to OA, of Fig. 77. 
This modified @ exponent diagram ap- 
pears, as indicated by the exponent a, in 
Fig. 78. For comparison with this the 
vectors of the 4 exponent diagram of 
Fig. 77 are reduced in the ratio of the 
vector OA, to the vector Oa’. By trans- 
ference all the exponent vectors appear in 
Fig. 7-, so adjusted, however, that the 


results in giving us Fig. 78 as a whole. 
In this figure it will be noticed that the 
loci of the various vector quantities are 
no longer straight lines. They are. in 
fact, the ares of circles with the exception 
of the locus of the heel of the electro. 
motive-force triangle of the receiver circuit. 
In Fig. 77 the locus of the heel of this 
triangle is the circular are C,“C,6C,’A,. 
In Fig. 78 this locus is modified to the 
form of the curve ©,°C,"C °C,7C,°0, which, 
however, is not a circle. Both Figs. 77 
and 78 show quite clearly the relative 
phase disposition of the impressed electro- 
motive force and the line current. For 
large values of 7," the line current is in 
advance of the generator electro-motive 
forces. As 7,’ is gradually reduced the 
line current and generator electro-motive 
force come more and more nearly into 
phase, and, finally, coincide. With still 
greater reductions in the value of 7," the 
current assumes a lagging position rela- 
tively to the impressed electro-motive 
force. and, finally, when 7," equals zero 
the current lags almost as far behind FE as 
it initially was in advance of E. It is 
chiefly with respect to the difference in 
the phase changes of the line currents 
that the systems shown in Figs. 71 and 76 
differ from one another. 

As here exploited these systems illus- 
trate extreme cases of these representative 
types of commercial distributing systems, 
und intermediate between them a large 
number of other problems may be worked 
out illustrative of what takes place when 
constants are used having values of react- 
ance intermediate between those of LL,’ 
and C,' of the cireuit O'A’ in both sys- 
tems. If we represent the loci of Fig. 75 
in terms of rectangular coordinates plotted 
relatively to the current I, flowing in the 
variable resistance circuit O” A” we get 
the curves exhibited in Fig. 79. These 
curves show us that the characteristics of 
the circuit in Fig. 76 do not differ in their 
general form materially from the charac- 
teristics of the system shown in Fig. 7!, 
and which are illustrated in Fig. 74. The 
chief difference is noticeable in the varia- 
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Fig. 77. ALTERNATING MECHANISMS 


ions occurring in the electro-motive force 
I}, impressed upon the receiver circuit. 
The change in phase of the current rela- 
tively to the receiver electro-motive force 
vuries as the resistance r,”, but not pro- 
portionally. The general character of the 
changes in the main line current is the 
same in Figs. 79 and 74. 





Montreal’s Street Railways. 
United States Consul-General Bittin- 
ver, of Montreal, Canada, states that at 
the present time there are 10214 miles of 
railroad in that city. The power plant 
has six available engines of 600 horse- 
power each, one 3,000 horse-power engine, 
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twelve 200-kilowatt generators, six 300- 
kilowatt generators and one 1,500-kilo- 
watt generator. The rolling stock con- 
sists of 372 closed and 370 open cars, 
while the company’s capital is, at present, 
$5,500,000, paid up. In 1900 43,362,262 
passengers were carried and last year’s 
business showed a net profit of $647,246.- 
64, as compared with $630,870.61 for the 
year 1899. The figures given above do 
not include any of the suburban roads. 
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Military Automobiles. 


The Italian army has recently conduct- 
ed a series of very interesting experiments 
with automobiles at the military manceu- 
vers in Turin, under the direction of the 
officers of the general staff. The vehicles 
used were a 50-horse-power steam auto- 
mobile capable of transporting four tons 
at a mean speed of six to eight miles an 
hour, besides its fuel and water, for 20 
miles on a level road. With this burden 
the automobile is found easily to mount 
grades of eight and ten per cent while 
making four to five miles an hour. In 
other cases, besides the load carried, it 
was capable of drawing 10 wagons rep- 
resenting a total of 27 tons on roads rep- 
resenting no grades over four per cent. 
The result of the test was considered very 
satisfactory by the army officers. 


In Elektrotechnischer Anzeiger, Herr 
Fritz Forster considers accumulator light- 
ing plants for ocean steamers, stating that 
a German house recently has installed a 
number of batteries of accumulators in ves- 
sels hailing from Hamburg. The ships on 
which these installations were made for- 
merly had regular generating plants, 
their dynamos being either shunt or com- 
pound wound machines. 





ALTERNATING-CURRENT MECHANISMS. 
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MODERN TELEPHONE ENGINEERING— 
IV. 


BY KEMPSTER B. MILLER. 


The operation of this circuit and ap- 
paratus can best be understood by refer- 
ring to Fig. 4, which shows two subscrib- 
ers’ lines equipped as already described, 
connected by a cord circuit at the central 
office. Consider the line at the left to be 
that of the calling subscriber and that at 
the right the called. In the first place, the 
removing of the calling subscriber’s re- 
ceiver from its hook illuminates the line 
lamp, which remains lighted until the 
operator answers by the insertion of the 
answering plug into the answering jack. 
The operator, before inserting the calling 
plug into the jack of the called subscriber, 
must ascertain whether or not the line of 
that subscriber is already busy. This is 
automatically accomplished, for upon the 
touching of the tip of the calling plug to 
the ring contact of the multiple jack, she 
will get a click in her head telephone if 
the line is busy, and silence if it is 
free. If the line is free, she inserts the 
plug to its full extent, and presses her 
ringing key, which rings the subscriber’s 
bell. As soon as the calling plug is in- 
serted the supervisory lamp, shown at the 
right-hand lower portion of the figure, will 
be illuminated, because its circuit will be 
completed from ground through the bat- 
tery, through the 90-ohm resistance coil 
and the lamp; thence through the third 
strand of the cord, the test-ring contact of 
the jack, and to ground through the cut-off 
relay. This current will not only illu- 
minate the lamp, but will operate the cut- 
off relay of the line called for as well. As 
soon as the subscriber of this re- 
sponds, he will close the circuit between 
the two sides of his line and thus allow 
current to pass over the line to operate 
the transmitter. This current will pass 
through the supervisory relay, which will 
then be operated to close the low-resistance 
shunt about the lamp and thus extinguish 
it. Both lamps are now out, and the oper- 
ator pays no further attention to the con- 
nection until she sees one or both of the 
The 
corresponding lamp will be lighted when 
one or both of the subscribers hang up 
their receivers, which act will, by opening 
the circuit of the line, cause the corre- 


line 


supervisory lamps again lighted. 


sponding supervisory relay to let go of its 
armature and thus remove the shunt about 
its lamp. When both lamps are thus 
lighted, the operator knows that the con- 
nection is no longer desired, and, without 
further inquiry, pulls down the plugs. 
It is evident that any fluctuation in the 
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resistance of the current of a transmitter 
at one subscriber’s station will cause a 
corresponding fluctuation of the current 
flowing in the line, and this fluctuation 
will pass through the two windings form- 
ing one side of the repeating coil, which 
will act inductively on the two windings 
forming the other side of the repeating 
coil and produce a corresponding fluctua- 
tion in the other line. This latter fluctua- 
tion will pass through the secondary wind- 
ing of the induction coil and the trans- 
mitter at the subscriber’s station, and in- 
duce a corresponding fluctuation in the 
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of two subscribers whose lines terminate 
in the same exchange. Where several 
offices are used in the same system, the 
connections between subscribers in differ- 
ent offices are, as has already been pointed 
out, made by trunk lines extending be- 
tween the offices. These trunk lines are 
spoken of as outgoing or incoming, ac- 
cording to which end of them is referred 
to. Thus an outgoing trunk line at one 
office would be an incoming trunk line at 
another. The distinction is obvious. The 
outgoing trunk lines usually terminate in 
jacks, in the regular sections of the mul- 











































































































Fic. 4.—SuBSCRIBERS’ LINE CIRCUITs. 


local circuit containing the receiver and 
the condenser. 

One of the functions of this local cir- 
cuit, which has already been referred to, 
is that of putting the receiver in inductive 
relation to the line without subjecting it 
to the passage of direct current through 
it, which circumstance might tend, if the 
receiver were connected up the wrong way, 
to demagnetize its magnets. The local 
circuit is, however, designed to accomplish 
still another result, this being the forma- 
tion of a comparatively short path through 
which the fluctuations set up by the trans- 
mitter may more readily pass; in other 
words, it is supposed to act as the local cir- 
cuit of a sort of a booster to the outgoing 
telephone currents. The fluctuation in 
current caused by the transmitter passes 
through the condenser and primary wind- 
ing of the induction coil, and thus induces 
on the secondary, which is in the line, 
fluctuations which tend to increase the 
fluctuations directly produced in the line 
by the transmitter. 

So far, only such means have been de- 
scribed as would admit of the connecting 


tiple switchboard, while the incoming 
trunk lines usually terminate in plugs and 
cords and special apparatus, arranged at 
special incoming trunk sections, which 
sections are provided with multiple jacks 
in the same manner as the regular sec- 
tions. 

In Fig. 5 I have shown the circuits of 
a trunk line. The outgoing end of it at 
one office being shown at the left of the 
dotted line, while the incoming end, with 
its accompanying apparatus, is shown at 
the right. This circuit is somewhat com- 
plicated and will be better understood in 
connection with Fig. 6, which shows a sub- 
scriber in one exchange connected through 
the local cord circuit at that exchange, and 
a trunk line with a subscriber at another 
exchange. Assuming that the subscriber 
at the left has sent in a call, the operator 
at one of the regular sections of the switch- 
board will answer it in the ordinary way 
by inserting a plug into the answering 
jack, and having learned that the connec- 
tion desired is for a subscriber in another 
exchange, she presses her order wire key 
and communicates over the order wire 
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with the incoming trunk operator at one 
of the incoming trunk sections of the 
branch exchange. The incoming trunk 


operator repeats the order and gives the 


ELECTRICAL REVIEW 


one second of every six until he removes 
his receiver from its hook. When he does 
this, the current from the 24-volt battery 
or from the ringing generator, whichever 
happens to be in circuit, 
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passes through the pri- 
mary magnet of the 
ringing key, and trips 
the latter into its nor- 
mal position. By this 
means the bell of the 
subscriber is rung at in- 





tervals until he responds 
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without any further at- 
tention on the part of 





the operator. 

















The insertion of the 
4 trunk plug into the jack 

















ee of the called subscrib- 








er’s line allows current 
to flow from the bat- 
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Fie. 5.—Trunk Line Crecuvirts. 


wr of an unused trunk line to the 
rator at the first exchange. The in- 
ny trunk operator at the second ex- 


nui 
opt 


coll 


change then tests the line in the ordinary 
way with the trunk line plug, and, if it 
is ‘ound free, she completes the connection 
by inserting the plug in the multiple jack 


a 


of (hat line. As soon as this operator com- 


tery through the test 

relay and disconnect 
lamp, shown at the extreme lower right- 
hand portion of the figure, and thence 
through the cut-off relay to ground. This 
does not light the disconnect lamp, be- 
cause that lamp is already shunted by the 
armature of another relay contained di- 
rectly in the trunk line circuit, this latter 
relay having been operated by the inser- 
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shunts the corresponding supervisory lamp 
and extinguishes it, thus showing to the 
regular operator at the first office that the 
subscriber has responded. As soon as the 
subscriber called for hangs up his receiver, 
the supervisory relay at the incoming 
trunk section lets go of its armature and 
removes the ground from the sleeve side 
of the trunk line. This causes the calling 
supervisory relay at the first office to let 
go of its armature and remove the shunt 
from around the corresponding lamp. 
When both lamps of the regular pair of 
cords at the first office are lighted, the 
operator at that office pulls down the con- 
nection. By thus removing the calling 
plug from the trunk jack, current ceases 
to flow in the trunk line relay at the second 
office, which removes the shunt from the 
disconnect lamp at that office and allows 
it to be lighted for the first time. This is 
a signal for the incoming trunk operator 
to disconnect. 

It will be seen from the above circuit 
that when two subscribers are connected 
over a trunk line, they are under the con- 
trol of the originating operator. The dis- 
connect signals from both subscribers go 
direct to this operator, and it is not until 
she has pulled down this connection that 
the disconnect signal is given to the oper- 
ator at the other exchange. The latter 
operator has no means of listening in on 
the circuit. 

An interesting feature about such 
trunking systems is the means by which 
the incoming trunk operator at the sec- 
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Fic. 6.—D1IaGRAM OF CONNECTIONS THROUGH CoRD CIRCUIT AND TRUNK LINE. 


pletes the connection, she sets the auto- 
iuatie ringing key, shown just to the left 
vf her plug, which locks in the ringing 
position, because its controlling relay is 
uot operated. The ringing generator is 
provided with an interrupter, each revo- 
lution of which switches the ringing cur- 
rent on to the line for one second and the 
*4-volt battery on to the line for five sec- 
onds. Thus the subscriber’s bell rings for 


tion of the plug into the trunk line jack 
at the other exchange. As soon as the 
ringing key is tripped, the current from 
the battery at the incoming end of the 
trunk line flows through the metallic cir- 
cuit of the subscriber’s line to furnish cur- 
rent for talking. This operates the super- 
visory relay in the incoming cord circuit, 
and puts a ground on the sleeve side 
of the cord circuit at the first office, 
thereby operating the calling super- 
visory relay at that office, and this 


ond office informs the calling subscriber 
and the regular operator that line called 
for is busy. When she finds on testing 
that a line is busy, she inserts the trunk 
line plug into the “busy back” jack, which 
jack has connected in its circuit a machine 
giving an interrupted current which gives 
a peculiar, familiar, and, to most sub- 
seribers, an extremely disagreeable sound. 
The sound is heard by both operator and 
subscriber at the first office, and the dis- 
connection is made. 
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The Works of the Westinghouse Electric 
and Manufacturing Company—III. 


N THE CONSTRUCTION of dynamo 
electric machinery of various types 
there enters a great variety of de- 

tailed manufacture of small parts. In 
such an establishment as that of the 
Westinghouse company these manufact- 
the proportions of con- 
employing numer- 


ures assume 
siderable 


ous people. 


industries 

The equipment of the com- 
pany’s shops for the output of such 
parts as binding-posts and small brass 
in general is exceedingly elab- 
orate. A great number of screw machines 
are in use, and, in general, turret lathes 
are employed wherever it is possible in 
the production of such parts. Some of the 
work necessary is of an exceedingly skilled 
description; for example, that upon tlie 
brush-holders and brush-holder frames of 
the large machines. The department in 
which this is carried on forms the subject 
of one of the .llustrations, which shows 
these adjuncts of large street-railway gen- 
erators under construction. 

The manufacture of commutators is 
also an important part of the work car- 
ried on in these shops. All of the com- 
mutators are from hard-drawn 
copper bar, which is given the requisite 


work 


made 


taper, cut in lengths, assembled with its 
mica insulation in stout contracting rings, 
and, if the commutator be small, finished 
upon the lathe; or, if it be large, blocked 
up on one of the numerous horizontal 
boring mills and there shaped, at least so 
far as its ends are concerned. The next 
stage in the process is the insertion and 
tightening of the hub, after which small 
commutators are mounted upon an arbor 
and turned to shape, or large ones are 
finished upon the boring mill or vertical 
lathe. Commutators are, of course, 
carefully tested at two or three stages of 
their manufacture, and again after con- 
nection with the armature, to develop any 
faults of insulation. 

In the department for the manufacture 
of controllers for street-car motors, crane 
motors and other similar apparatus, in- 
cluding rheostats for the fields of direct- 
current apparatus, the work is standard- 
ized fully, the screw machine making the 
large majority of the round parts, while 
many of the others are stamped or drop- 
forged, or else finished according to stand- 
ard templets in shaping or milling ma- 
chines. One of the illustrations shows the 


(Concluded.) 





general arrangement of this department 
of the works. 

The department for the manufacture of 
switchboards has succeeded in very fully 
standardizing this important part of the 
company’s output, single panels for rail- 
way, low-tension direct-current lighting, 
single-phase, two-phase and three-phase 
low-tension and _ high-tension current, 
totalizing panels, feeder and dynamo 
panels of various types, being of standard 
design. Upon these are mounted switches, 


exercise of a good deal of ingenuity jp 
special work. 

One of the features of the company’s 
manufactures is transformers, it probably 
holding the record for large transforming 
apparatus, and its output of this product 
being very great. One of the illustrations 


shows a group of transformers waiting for 
test. 

It is useless to attempt in the limits of 
this article to describe the manufacture 
of transformers except in a general way. 











SMALL Motors UNDER TEST IN THE WESTINGHOUSE WORKS. 


controlling and measuring instruments 
made at the works with the exception of 
a few varieties of the latter class of acces- 
sories. The foundation for the majority 
of the switchboards is marble, either of 
the blue or white varieties, the panels 
being mounted in structural iron frames. 
Of course, while the average switchboard 
may be standardized to a great degree 
this particular portion of an electrical in- 
stallation—the place where the output of 
a station is handled and controlled—is 
subject to considerable variation of de- 
sign, and is naturally the subject for the 


Standard designs are divided into several 
kinds, oil-insulated and dry-insulated 
transformers, which are respectively 
cooled either by radiation from the case 
in the smaller sizes, or by air blasts or a 
circulation of cooling water in the larger 
apparatus. The construction of the 
various types differs, of course, according 
to the voltages upon which they are em- 
ployed and the purpose for which they 
are designed. 

High-tension work has been always a 
feature of the Westinghouse company’s 
engineering, and it is turning out at 
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TRANSFORMERS READY FOR SHIPMENT, WESTINGHOUSE ELECTRIC WORKS. 


present standard transformers of the oil- 
insulated variety for regular work at 50,- 
000 volts. From these the transformers 
range down to those giving a few volts 
only for testing or electrochemical pur- 
For testing the transformer prod- 
uct, pressures up to 125,000 volts are avail- 
able, the ordinary testing, however, being 
confined to runs for a definite time upon 
full load and observation of heating 
coupled with careful insulation tests at 
high voltages. 

Standing at the head of the line of 
buildings comprising the works is the re- 


poses. 


cently erected seven-story office building, 
which is shown in one of the small illus- 
trations. This fine building, of brick and 
steel fireproof construction, houses the ex- 
ecutive offices, the engineering depart- 
ment, the draughting room, a portion of 
the shipping room, and such departments 
as photographing, blue-printing, ete. In 
addition, it contains fireproof space for 
the valuable engineering records and draw- 
ings which have been accumulating dur- 
ing the years the company has been en- 
gaged in electrical manufacture. The 
building is in character similar to office 


buildings of the better class in our large 
cities, although the rooms are larger than 
those generally found in the more crowded 
quarters of a large city. The draughting 
room is excellently shown in one of the 
illustrations, which gives a good idea of 
the force of men employed in this branch 
of the company’s work. 

Another illustration shows the store- 
room to which the finished product goes 
for boxing and shipment. This room is 
traversed by a traveling crane for the 
handling of the boxed product, and is so 
arranged that railway cars may enter at 
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one end to receive their consignment of 
freight. Ample space is provided in the 
basement adjoining this department for 
the storage of finished standard product 
which is made and kept in stock awaiting 
shipment on order. A feature which illus- 
trates the general unity of design pervad- 
ing the works is that the shipping office 
looks immediately down into the shipping 
room through windows, making it possible 
for immediate and easy communication to 
be had between the two, so that the office 
may watch the prompt execution of its 
orders for shipment of goods. 

Returning now to the works proper, the 
central power plant, which is situated 
near the middle of one side of the works 
and supplies power to the whole estab- 
The boiler 
room contains five batteries, each of 500 


lishment, is of great interest. 


horse-power, of Pierpont boilers. and eight 
hatteries, of 250 horse-power each, of Bab- 
cock & Wilcox boilers, all of them being 
fired by Roney mechanical stokers using 
bituminous slack as fuel. The smoke is 
taken off by two stacks, cne of brick, 210 
feet high, and the other of steel, 18 feet in 
diameter and 200 feet high. The coal stor- 
age is overhead in bunkers with tubular 
chutes leading to the stokers at the front 
of the boilers. These stokers are driven by a 
small steam engine at the end of each line 
of boilers. A tunnel below the floor of the 
boiler house contains a track on which ash 
cars are operated to an elevator at the end, 
which carries them off toa dump. These 
ashes have been used for filling in the low 
parts of the company’s grounds. Coal is 
delivered to the power-house by means of 
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an elevated track on a trestle alongside. 
In the engine room are installed seven 
direct-coupled units, each of 400 kilowatts 
capacity at 220 volts, two-phase. The en- 
gine part of each unit is the Westinghouse 
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addition to this is installed the gas engine 
unit shown in the illustration, the engine 
part of this having been, up to lately, the 
largest gas engine in the world. 

This engine, of 750 horse-power, uses 
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engine, made in the Westinghouse Machine 
Company’s factory which is situated a 
short distance from the electric company’s 
factories. A %0-kilowatt set, direct cur- 
rent, of course, is used for excitation. In 


apens 
iba 




















natural gas, and runs at 150 revolutions 
per minute. It is direct-coupled to a 500- 
kilowatt, 550-volt direct-current generator 
and supplies current for the testing room 
and other purposes. It takes care of one 
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of the most fluctuating loads that could be 


imposed upon it; notwithstanding, its reg- 


ulation is excellent, and during the three 
years of its service it has given most satis- 
factory results. The engine is started by 
means of an auxiliary air compressor ar- 
rangement, an appropriate valve turning 
one of its three cylinders into an air cylin- 
der at the moment of starting. There 
is also installed another gas engine, of the 
same pattern, of 250 horse-power, direct- 
coupled to a direct-current dynamo. 

In addition to this generating machinery 
there installed a rotary converter for 
connecting between the alternating-cur- 
rent and the direct-current systems, so 
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haust steam from the boiler house, nine 
fan blowers, each operated by a 40 horse- 
power induction motor, being used for this 
purpose. Filtered drinking water is dis- 
tributed through the various buildings by 
means of pipes connected to a large filter- 
ing plant located near the paint-shop. The 
water supply is obtained under high pres- 
sure from a reservoir located on the hills 
back of the factory site, and is so abundant 
that the most modern and approved sani- 
tary appliances can be used throughout. 
In the wash-rooms, which are situated on 
intermediate floors in the machine shops 
and divided into numerous sections for 
the greater convenience of the employés, 
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so complete that it has the flexibility and 
responsiveness to control of a small shop 
employing a dozen men. A head foreman 
has general charge of each of the general 
sections, and under him are assistant fore- 
men, each looking after one of the sub- 
divisions into which the work is divided. 
An organizaton that is practically military 
prevails throughout the factory, responsi- 
bility being definitely centred in each of 
the controlling units of the company’s 
force and coming back directly to the gen- 
eral manager through various stages. The 
system of pay adopted, partly piece-work 
and partly day wages, is one that experi- 
ence has shown to be productive of cordial 
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that either nay supplement the other. The 
switchboard in the generating station is 
of a simple and efficient type adapted to 
take care of the various c‘reuits at differ- 


ent pressures requisite to the service of 
the works. 

Power distribution throughout the es- 
tablishment is by means of two-phase cur- 
rent at 25 cycles and 220 volts in each 
phase. 

Throughout the Westinghouse works an 
unusual degree of care and attention has 
been paid to the comfort of the employés. 
The arrangements for lighting are suf- 
ficiently evident from the foregoing de- 
scriptions and illustrations. For heating 
the buildings an indirect system is used 
accomplishing at the same time a sufficient 
degree of ventilation. Fresh air is blown 
over coils of iron pipe heated by the ex- 


hot and cold water are abundantly sup- 
plied, while the company also provides 
soap and clean towels. Perhaps more than 
in any other industrial establishment of 
an engineering character in this country 
the Westinghouse company has found em- 
ployment for women. Of the 6,000 oper- 
atives in the East Pittsburgh works more 
than 1,200 are women and girls, and many 
of these have been trained to do light 
work which was formerly done by men and 
boys. A visitor to the establishment is 
particularly struck with the intelligence 
and neatness of appearance of the opera- 
tives of both sexes. 

The feature of this superb establish- 
ment that first and last is most impressive, 
however, is its unity. While of enormous 
size and engaged in the greatest variety 
of manufacture, yet its organization is 


relations between employer and employed, 
and this is attested by the evident good 
feeling which pervades the entire establish- 
ment. The works are actually a model 
industrial organization and represent the 
American idea in production carried to 
its logical extreme. 





*a> — 
Telegraph System in Central Africa. 


It is reported from Brussels that the 
central Africa telephone line, connecting 
Brazzaville with Loango, on the west coast, 
has been completed, and that direct com- 
munication with Libreville may be had 
from any station of the English-Atlantic 
cable. The cable from Brazzaville to 
Stanley Pool, which is being laid to con- 
nect with the telegraph system of the 
Kongo State, will ultimately be extended 
to Lake Tanganyika, where it will form 
a junction with the German East African 
system. 
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DESIGN OF PIPES FOR HOT-WATER 
HEATING FROM CENTRAL STATIONS—II. 


BY ALTON D. ADAMS. 


It may be noted, however, that when 
the exhaust from the pump engine is 
all that is necessary to heat the circulating 
water, only 1—(27.048 + 35,140) =23 per 
cent of the heat taken from the boiler is 
lost at the pump and engine, unless the 
ratio of water to steam in the exhaust is 
greater than here assumed. The values 
of the friction factor f, given above, are 
for smooth pipes, as those of wrought iron 
may be expected to be when new, but the 
friction of pipes is apt to increase as they 
grow old, so as to make an increase of 
the primary pressure necessary to main- 
tain the circulation rate. 

A line of hot-water pipes should not, 
therefore, be designed to require the maxi- 
mum practicable pressure at the start. 
The friction factor f also varies with the 
size of the pipe, and the following values 
are given for diameters from three to 
sixteen inches. If ample allowance is de- 
sired for increase of friction as the pipes 
grow old the values given for f may be 
doubled, but it is perhaps more satisfactory 
to use f as given for smooth pipes, and then 
to increase the working pressure as the 
friction becomes larger. The values of 
f for smooth iron pipes of the diameters 
named are 3 inches f = 155, 4 inches f = 
163, 5 inches f = 168, 6 inches f= 174, 7 
inches f = 180, 8 inches f = 183, 10 
inches f = 188, 12 inches f = 188, 16 to 
24 inches f = 194. 

These values of f are based on a flow 
of cold water in the pipes, and there are 
no published results showing what the 
friction factors should be when hot water 
is used. Experiments on one or two sizes 
of pipes have seemed to indicate that for a 
rise in the temperature of the water from 
32 to 212 degrees the volume of water dis- 
charged under constant pressure is in- 
creased gradually up to about 10 per cent. 
It seems safe to say, therefore, that the 
friction of pipes to hot is a little less than 
to cold water, so that calculations made 
with the values given for f should indi- 
cate slightly greater pressures for a given 
rate of discharge of hot water than are 
actually necessary in straight, smooth, 
iron pipes. In practice it is necessary to 
include more or less changes of direction 
in hot-water pipes, and each of these adds 
some resistance to the circuit. If all elbows 
or changes of direction in the pipes have 
each a radius of not less than five times 
the pipe diameter, the resistance of a few 
such bends above that of an equal length 
of straight pipe is so small that it may 
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be neglected in a system using pressures 
as high as are usually necessary in a pub- 
lic system of hot-water distribution. To 
impart to water the velocity it has in 
pipes, a small pressure must be exerted in 
addition to that required to overcome the 
pipe friction. Another small amount of 
pressure is necessary to force the water 
into the pipe at the point of entry. 

The sum of the pressures required for 
both velocity and entry of water in a pipe 
is less than one-half pound per square 
inch for almost all cases that arise in 
practice. The case above considered, of 
long pipes delivering a certain amount of 
hot water at their distant ends, is not the 
only one met in public heating systems. 
A pair of long hot-water mains are usually 
required to supply water for heating from 
a large part of their entire length, so that 
the flow along either main grows smaller 
as the distance from the station increases. 
This change may be due either to the sup- 
ply of consumers at short intervals along 
the line or to large branch mains that go 
to groups of consumers a considerable dis- 
tance to either side of the principal 
mains. 

As the flow of water grows smaller 

-through the more distant parts of a long 
main, it is desirable to reduce the size 
of pipe, so that a pair of long hot-water 
pipes, tapped for fairly uniform service 
from points near the station to their dis- 
tant ends, should usually present a taper- 
ing system with successive lengths of pipe 
that decrease in diameter as the distance 
from the station increases. Branch mains, 
for service along the greater portion of 
their length, should also present the 
tapered construction. It is obviously im- 
practicable to change the diameter of main 
pipes for every small variation in the vol- 
ume of water carried, and even where the 
consumers are connected at very short in- 
tervals it is often advisable to continue 
main pipes of uniform diameter for sev- 
eral hundred or even a thousand feet, ac- 
cording to the circumstances of each case. 
A system of tapered mains and branches, 
with service pipe connections at fre- 
quent intervals, appears quite different on 
casual inspection from a pair of long pipes 
having a uniform diameter and deliv- 
ering the entire flow of water from 
one to the other through the pipes and 
radiators of consumers at their distant 
ends. A little consideration, however, will 
show that substantially the same factors 
and problems are involved in each case. 
Whatever the arrangement and relative 
proportions of the distribution pipes of 
a hot-water system, the end to be attained 
is the delivery at the premises of each con- 
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sumer of the required volume of water 
under a pressure that forces it through 
his heating apparatus at such a locity 
as to prevent more than the desired drop 
in its temperature. All water leaving the 
station, or, at least, that in a single main, 
must obviously be under uniform pressure, 
but some of this water must frequently be 
delivered to service pipes at points 80 
near the station that almost the maximum 
pressure is present, while other parts of 
the water must pass to the distant end of 
the main, perhaps a mile or more from 
the station, before it can pass to the local 
branches. At the distant ends of mains 
the pressure may have fallen by from 
one-third to nearly one-half of what it 
was in the outflow pipe at the station, and 
yet the service should be as effective at 
one part of the heating system as at an- 
other. Starting with the pipes for the 
outflow and return of hot water as they 
leave the station, the difference in press- 
ure between them is evidently at its maxi- 
mum. If the return main is at the same 
level as the outgoing main at the station, 
and there empties at atmospheric pressure, 
the entire pressure above the air, that is in- 
dicated on the outgoing main, is consumed 
to push the water through the heating 
system. In this case the difference in 
pressure between the two mains at the 
station corresponds with the maximum 
pressure above the air in the outgoing 
main. 

If the pipe that returns water to the 
station empties into a tank or boiler, un- 
der pressure, or at a greater elevation than 
the outflow pipe, the total pressure at the 
outgoing pipe must equal the sum of the 
pressure at the return pipe and the press 
ure between the two pipes. For example 
If the circulating water is drawn from the 
bottom of a tank 30 feet high, and then 
passes through the pump and out of the 
station, the return pipe emptying into the 
same tank, the difference between the 
pressures in the two pipes will be simply 
that due to the pump and the total press- 
ure on the outflow pipe will be about 13 
pounds additional. The same resistance 
in service connections to all buildings that 
require equal amounts of heat from a long 
pipe line would obviously result in a much 
more rapid flow of water through the heat- 
ing apparatus of buildings near the sia- 
tion than of those at the distant end of 
the line. This rapid flow in the nearer 
buildings would be caused by the high 
pressures at which the water would be de- 
livered to the interior heating pipes, and 
would allow only a slight drop in the tem- 
perature of the water while passing 
through such buildings. A small drop 








May 25, 1901 


the temperature of water implies a 


n 

ae volume to heat a given space, large 
pipes to deliver it and large pumps and 
power 10 drive them. While water is cir- 
culating much more rapidly than was in- 
tended in those buildings near the sta- 
tion, other buildings more distant must 
receive less than their proper supply, re- 


in a greater drop of temperature 
desirable. Such conditions would 
veneral heating with a hot-water 
undesirable for both central sta- 
nd consumers. To secure a dis- 
on of water among users in propor- 
‘heir several requirements for heat, 


sulting 
than |: 
= 
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the resistance of the mains, plus that of 
the Jocal pipes and heaters for any case, 
must vary so as to induce a flow of water 
to al! points in proportion to the heat re- 


lf ihe pipes and radiators for every 
building had a resistance to the flow of 
water in a constant proportion to their 
heating capacity, it would only be neces- 
sry to deliver the water to all buildings at 
a fixed pressure above that of the return 
at any giver. point. Local heating 
systems are not all of the same propor- 
tions. however, and some variation must be 
provided for the pressure between supply 
and return pipes in order to secure a veloc- 
of water through the heaters of each 
building that will result in a uniform 
drop of temperature in the water from all 
buildings. Even with a nearly uniform 
fall of water temperature for all build- 
a square foot of heating surface in a 
iuilding at the distant end of a pipe line 
will be less effective for heating purposes 
than a square foot of equally good surface 
in a building close to the station. The 
water is certain to suffer some reduction 
of temperature in its flow from the sta- 
tion to the end of the pipe system, and the 
average temperature of radiating surface 
for a fixed drop in the temperature cf the 
water while passing through it will be re- 
duced by one-half of the fall ot tempera- 
in the mains. The only apparent 
remedy for this condition is to allow a 
somewhat less reduction in the tempera- 
iure ef water while passing through the 
ipes and heating surfaces of those build- 
ings most distant from the station. It 
seems desirable, however, if users can thus 
be satisfied, to maintain the fall in water 
iemperature as nearly constant as possible 
‘or all buildings. The fall of pressure in a 
public system of hot-water distribution 
must largely occur outside of the pipes 
and radiators local to buildings, as these 
pipes and heaters can consume only a very 
moderate pressure to maintain the re- 
quired velocity of the water passing 


Lure 
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through them. The pressure required to 
maintain the desired rate of water cir- 
culation in buildings and their service 
pipes is, of course, subject to variation, 
but five to ten pounds should usually be 
ample. Even these moderate pressures are 
greater than those generally operating to 
produce circulation in private hot-water 
plants, where the only available source of 
unbalanced pressure is the difference in 
weight of the columns of hot and cooled 
water in the pipes. Pressure in the public 
supply system, maintained by 
pumps, may be easily and cheaply held at 
a point that will allow the use of small 
pipes in buildings and their connections. 
Having decided on a suitable pressure that 
must, at least, be available at building 
connections, the difference of pressure in 
the supply and return mains and branches 
at their most distant ends should not be 
less than this amount. Assume, for exam- 
ple, that a pressure of not less than 10 
pounds per square inch is desired at the 
service connections of all buildings, and 
that the pressure between the two mains 
at the station may be as much as 90 pounds 
per square inch at times of maximum de- 
mand for heat, then clearly the pressure 
available to overcome the resistance of 
mains and branches is 90 — 10 = 80 
pounds, and the distant ends of mains and 
branches should show a difference of press- 
ure between the outflow and return pipes 
of not less than 10 pounds. From the sta- 
tion to the distant end of the hot-water 
mains the pressure between the supply 
and return pipes will vary all the way 
from 10 to 90 pounds, increasing as the 
station is approached. The service pipes 
from the mains to each building, except 
those at the most distant parts of the sys- 
tem from the station, will therefore be 
subject to a greater difference of pressure 
than is required to produce the necessary 
rate of water circulation through house 
systems. 

This excess of pressure between serv- 
ice pipes can be reduced to that amount 
which will produce the desired flow of 
water through the pipes and heaters of a 
building by the use of a disk in either the 
supply or return service pipe near the point 
where they join the local pipes inside of a 
building. The opening in this disk must 
vary with the pressure and the amount of 
heat required in the building. The question 
whether the water is circulating too rapid- 
ly through any building should be decided 
by the difference in temperature between 
the supply and return service pipes. All 
buildings retaining the circulating water 
until it has fallen a certain number of de- 
grees in temperature will thus receive 


being 
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equally good service, whether near to or 
distant from the station, except as to the 
variation of temperature of water in the 
supply pipe, due to the heat loss from the 
mains. Such a system of supply can be 
regulated at the station for all users by 
changing the initial temperature and 
pressure of the circulating water to corre- 
spond with the weather. At one plant 
where an extensive hot-water system of 
heating is operated, it is reported that the 
pressure is varied from 40 to 60 pounds 
per square inch and the temperature of 
water in the supply pipe from 130 to 212 
degrees, the lower figures applying to mild 
weather and the higher to the coldest. 
It should be noted that this method of 
regulation for the heat supply of consum- 
ers conduces to high efficiency, because 
the losses from the hot-water mains and 
at the pumps decrease as the temperature 
and pressure of the circulating water are 
lowered. Considering the successive 
lengths of a pair of hot-water mains, con- 
sisting of a supply and return pipe, it is 
evidently desirable that such reductions 
be made in their diameters as will result 
in the desired delivery of water at the end 
of the line at not less than the minimum 
required difference of pressure, with the 
least weight of pipe. Each section of 
pipe in which the diameter is to be 
less than in the preceding section, 
should have its size determined by the 
formula for loss of pressure previously 
given, the required discharge of water 
from the section and its length being 
known. The loss of pressure that may 
be permitted in any one section of a 
tapered or compound main must vary with 
circumstances. As a general rule it will 
be well to allow a uniform drop of press- 
ure in mains per unit of length, but it 
may be necessary to vary from this in 
cases where it is desired to extend a main 
further than was at first intended, so 
that a smaller drop of pressure per unit of 
length must be adopted in the extension 
than in the sections previously laid. 

In the case of comparatively short 
branch mains that connect with the prin- 
cipal main at points much above the press- 
ure needed for service pipes, it may often be 
desirable to allow a much greater drop of 
pressure per unit of length than is practi- 
cable in the present mains. In general the 
investment in pipes may be held at its 
lowest point for a given system by the use, 
as far as possible, of all surplus pressure 
at the main to force the water through 
branches and service pipes, instead of 
choking down the circulation in buildings 
by a disk in the service pipe. 

: iin 
A Wireless Telegraphy Record. 

What is claimed to be a <ccord feat in 
wireless telegraphic communication was 
made last week when a message was re- 
ceived on board H. M.S. Hector, of the 
British Navy, at Portsmouth, from the 
naval authorities at Portland, England, 
the distance being 103 miles in an air line. 
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THE FORESEE (4°-C) SYSTES1 OF 
CHARGING.* 


BY L. R. WALLIS. 


The interest that has been so universal- 
ly manifested in the rate question during 
the past few years has not subsided since 
the last gathering of the association; but 
has, on the contrary, received considerably 
more attention since the reading of that 
excellent and comprehensive paper by 
Mr. Henry L. Doherty at the Chicago 
Much interest 
in this subject, however, is shown by 


convention. more open 
our English cousins than by ourselves, 
as many of the gentlemen present are 
through their pe- 


current English 


undoubtedly aware 
rusal of the 
electrical publications. 

The introduction of the Wright demand 
indicator and plan of charging has met 
with much favor in certain quarters, as 
well as with decided objections from other 


various 


sources. 

In discussing a proposed plan in 
Lightning, an English electrical journal, 
Mr. Gilbert S. Ram, in the issue of Feb- 
ruary 7, last, says: “I think it a commonly 
accepted opinion that the Brighton sys- 
tem (Wright demand) is not an ideal one, 
at any rate in practice.” Again he says: 
“IT have long been hoping to discover a 
simpler and less troublesome system of 
charging than the Brighton system, but 
I am convinced that the one suggested by 
M. I. E. E. does not give a satisfactory 
solution of this difficult problem.” 

Mr. John Pilling, in the same issue of 
Lightning, says: “In my opinion, the gen- 
eral effect of the demand indicator 
(Wright) is to lower the consumption of 
individual consumers, for he takes care 
not to switch too many lights on at one 
time, and does not burn his light when not 
required.” 

From my point of view the Wright de- 
mand system, basing, as it does, its charges 
primarily upon the capacity demanded, 
and secondarily upon the current demand- 
ed, starts out from a correct basis but im- 
mediately thereafter goes astray in the 
detail employed. 

The Wright demand system has unques- 
tionably developed a line of thought and 
action radically different from that pur- 
sued under the original method of charg- 
ing for electricity supply, and has paved 
the way for something better, and of more 
universal application. The necessity has 
long been obvious for a uniform charge 
that will fit all classes of consumers under 
every possible condition. 





* Extracts from a paper read before the National Elec- 
tric Light Association, Niagara Falls, May 22, 1901. 
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It is generally accepted as a fact that 
the conditions under which electricity is 
produced and sold are different from those 
governing all other commodities used for 
similar purposes, and the idea of a com- 
bined contract and meter system is broad- 
ly the end toward which all practical 
methods are tending. 

My conception of the proposition is 
that capacity is the station’s most valuable 
stock in trade, and current the least valu- 
able; and charging a comparatively high 
price for current and parting with capac- 
ity without measure or direct charge is not 
the most logical or feasible way in which 
to dispose of the product we have, and 
can so readily produce, and desire to 
sell. 

Such a method results in a sale of the 
current entirely disproportionate with the 
customer's needs and the capacity in- 
stalled or demanded. It further results 
in a selling price directly favoring the 
short-hour consumer and positively pro- 
hibitory to the long-hour consumer. 

Discounts based upon quantity of cur- 
rent used, do not, as we all know, meet the 
exigency, as they discriminate only on 
total quantity of current used, and do 
not take into consideration whether it is 
the result of the use of a large installation 
for a few hours or of a small installation 
for a number of hours; 7. ¢., short-hour 
consumers with large-capacity demand, or 
long-hour consumers with small-capacity 
demand. It is, of course, common know!- 
edge that low prices can only be granted, 
to result profitably to the supply authority, 
when they are based upon the number of 
hours a given demand is used. 

If we can arrive at some practical basis 
upon which to establish a return for the 
investment in the generating plant (and 
without the generating plant it is needless 
to state that the energy can not be pro- 
duced), then we shall be able to deliver 
current unburdened with the fixed charges 
that have heretofore accompanied its cost 
and selling price ; or, in other words, upon 
the basis of cost of production, including 
all operating expenses plus a fair profit 
on such operation, but exclusive of plant 
installation fixed charges. 

Capacity should be contracted for with 
each consumer in whatever quantity de- 
sired. It should consist of the maximum 
he intends to demand at any and all times 
during one year, excepting in the case of 
extraordinary occasions that occur in resi- 
dential installations. This maximum 
should be fixed by a suitable device oper- 
ating in such a manner as to notify the 
customer when he attempts to exceed his 
contracted capacity, and impairing his 
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service if he insists upon continuing the 
use of any excess. 

Mr. P. D. Tuckett, in the February 7 
issue of Lightning, says: “For my part I 
should like to start with the general propo- 
sition that the consumer’s maximum de- 
mand is the essential and fundamental 
factor in determining the cost of supply- 
ing him, provided that maximum demand 
is made at the time of the peak of the 
load, and, therefore, any tariff disregard- 
ing or minimizing this essential element 
must to that extent be unsound.” 

The capacity demanded should be the 
basis for an initial charge and should not 
include the use of any current whatever. 
This charge should be a uniform one to 
all for any given capacity, and should be 
based upon the total cost of the plant per 
unit of station capacity, and should in- 
clude capital charges, depreciation, taxes, 
executive expenses and other kindred fixed 
charges, but should not include produc- 
tion or operating costs of any nature. 

Based upon a unit of capacity, whether 
the station has anticipated increased }usi- 
ness or not does not enter into the con- 
sumer’s right to criticise, as any unsold 
capacity occupies the same position as any 
vendor’s stock on hand. 

The capacity charge should be am- 
ple to protect against actual loss on 
the installation costs per unit, but 
should not include a_ profit on thie 
capacity installed; we should expect io 
take the same chances that any business 
enterprise must take of doing business 
enough to make a profit, and we should 
look to the sale of current to obtain the 
profit that we naturally anticipate will he 
the result of carrying on the business. 

Unlike many other opinions that are 
advanced, I am persuaded that the peak 
can not and should not be avoided, an‘ 
the object should be to retain it as long as 
possible. The peak occurs during the mos! 
necessary hours of lighting. Avoiding th 
peak results in refusing business at the 
time when it is most easily obtainable. 

Our charges should be so applied as to 
favor the consumer that desires to use 
the current freely, and to protect us 
against a positive loss with the consumer 
that desires electricity as a luxury, at the 
expense of some one else. 

A correct system is the application to 
each customer of certain uniform charges 
for capacity demanded and current used, 
which will result in bringing about a prop- 
er charge per unit, proportionate to the 
actual costs of serving each customer; 
specifically stated, bringing about such a 
result automatically. This is attained by 
the following system, which is called 
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THE FORESEE (4-C) SYSTEM OF CHARGING. 

The appropriateness of this title you 
will readily perceive from the fact that 
the plan consists of a capacity charge and 


a current charge, which you will note is 
an alliteration consisting of four C’s, and 
this may be paraphrased to mean “Fore- 
sew.” indicating that the plan anticipates 
the commercial needs of the central sta- 
tion busmMess. 

The average cost of capacity per lamp 

| by the following formule: 


f = Pixed charges per annum on unit* 
cost of plant. 

N= Number of 16-candle-power lamps 
per unit. 

C=A verage ‘capacity charge” per an- 


um per 16-candle-power lamp. 


- obtaining the average capacity 
charge per 16-candle-power lamp, the 
minimum and maximum charge per lamp 
is casily determined, and a sliding scale 
betyecn the minimum and maximum is 
readily made that will result in an equita- 
ble distribution of the fixed charges among 
the various consumers. While it is per- 
fecily consistent to expect the customer 
to reimburse the station for all the fixed 
charges that it has to meet to furnish him 
service he requires, the proposi- 
tion is only to insure the station against 
loss in carrying capacity for him, and to 
this protection it is not necessary 
to charge the full amount shown as being 
the total fixed charges, as the object is ac- 
complished when a large proportion of the 
fixed charges are guaranteed. 

probable fact that all of the con- 

s will not demand their maximum 
contracted capacity at the same time 
hould be taken into consideration in es- 
tablishing the capacity tariff, but should 
made the basis for individual con- 


Ions 
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NEED OF VARIABLE CHARGE PER LAMP. 

The need of a variable charge per lamp 
for different capacities is found in prac- 
tice to arise out of several conditions, 
among Which may be included : 

Cost of meters. 

Cost of transformers. 

Office expenses and meter reading. 

‘'ransformer core loss. 

\ meter for a five-light demand costs, 
say, $15, and for a 50-light demand, say, 
$25; in the one case $3 per lamp, and in 
the other 50 cents per lamp. 

In transformers, the smallest we use 
being 500 watts, the core loss for a five- 
lamp demand is 30 watts per hour, or 720 
watts per day of 24 hours. This, multi- 





* Horse-power or kilowatt. 
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plied by cost of current at, say, two and 
one-half cents per kilowatt-hour, equals 
one and four-fifths cents per day or 
54 cents per- month. In a 7%,500-watt 
transformer the loss is 100 watts per 
hour, or 2,400 watts per day (only 
three times as much for fifteen times 
the capacity) ; this, multiplied by two and 
one-half cents per kilowatt-hour, equals 
six cents per day, or $1.80 per month. In 
the former case 11 cents per lamp, and in 
the latter case one and one-quarter cents 
per lamp demanded. 

Take it between the limits of a five and 
thirty-lamp demand. Loss in five-lamp 
transformer, 22 watts per hour, or 528 
watts per day of 24 hours; 528 watts at, 
say, one cent cost per kilowatt-hour, equals 
.00528 cent per day, or 15 cents per month. 
Loss in 30-lamp transformer, 34 watts 
per hour, or 916 watts per day; 916 watts 
at one cent per kilowatt-hour equals .00916 


Hours use per diem 
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Minimur. charge 
of $1.00 per 
month 
GRAPHIC ILLUSTRATION OF METHOD OF 
CHARGING. 
cent or 2744 cents per month. In the 


former case three cents and in the latter 
case eleven-twelfths of a cent per month. 

I give below a graphic illustration of 
the results of this method of charging: 

In this chart ordinates are hours’ use of 
the number of lamps demanded, and 
abscisse are amounts of customers’ 
monthly bills. 

Line 1 shows the capacity charge of 
$2.10 per month, as given in the yearly 
schedule. 

Line 2 shows the capacity charge plus 
current at two and one-half cents per 
kilowatt-hour. - 

Line 3 shows the capacity charge plus 
current at five cents per kilowatt-hour, as 
given in the above schedules. 

Line 4 shows current at flat rate of 20 
cents net per kilowatt-hour, no charge 
being less than $1 per month. 

With the fixed charges taken care of 
under Line 1, represented by Section 1, 
then if-we assume current to cost two and 
one-half cents per kilowatt-hour to pro- 
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duce, under Line 2, and represented by 
Section 2, we have the cost per kilowatt- 
hour of current delivered to the consumer 
for one hour per day, or 10 hours, as the 
case may be. If five cents per kilowatt- 
hour is received from the consumer, then, 
under Line 3, represented by Section 3, 
we have the profit from operating the 
plant. 

The average cost of stations per horse- 
power of the high-efficiency, direct-con- 
nected type being taken at $225, the profit 
from one hour’s operation of consumer’s 
10 lamps for one year will be about $6, or 
somewhat less than three per cent; but 
if by reason of this low rate per unit the 
customer is encouraged to use his demand 
five hours per day, then the profit is in- 
creased to about $30 per year, or more 
than 13 per cent; if to 10 hours per day, 
more than 25 per cent will be realized. 
The combination of Sections 3 and 4 
will show the profit from the same use of 
the demand under a 20-cent flat rate, and 
the absurdity of attempting to make the 
customer pay such profits is too apparent 
to need more than passing comment. Only 
dire necessity or unrestricted extravagance 
on the part of the customer will ever allow 
the central station to realize them. 

During the past year it has been ascer- 
tained by the author that, with but very 
few exceptions, the respective companies 
in New England operating outside of the 
larger cities, employ several systems of 
charging. The general rule is measured 
service at 20 cents net per kilowatt-hour. 
as high a price per unit as the community 
will stand, and if a consumer will not buy 
by meter, the service is furnished by con- 
tract at as high a flat rate as can be ob- 
tained. 

Previous to July 1, 1900, the following 
charges were in vogue in our territory: 

Residential Consumers — (a) Metered 
service at 20 cents net per kilowatt-hour. 
(b) “Wright demand” system as an op- 
tional plan, with an initial charge of 20 
cents per kilowatt-hour for first 480 hours 
per annum, with a secondary and final 
price of 10 cents per kilowatt-hour. 

Business Consumers—(a) Metered serv- 
ice at 10 cents net per kilowatt-hour. (6) 
Flat contract charge per annum (this plan 
dating back to the introduction of elec- 
tricity into that territory), based upon the 
number of lamps installed, and then upon 
the individual consumer’s generosity and 
knowledge of the prices his neighbors were 
paying. (c) Flat contract charge per 
annum, based upon the total number of 
lamps in use and the number of hours 
used per annum. 

One hundred business-district consum- 
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ers, 


who have been purchasing on flat con- 
tract for 
years, were placed upon these schedules 
Near- 


ly 100 new customers have been secured 


rates, without meters, several 


with mutually satisfactory results. 


during the past nine months under this 
plan. 

Since July L all of our former meter 
customers have been operating upon a 
capacity charge fixed upon their previous 
all 


charged at five cents per kilowatt-hour, 


year’s consumption, current being 


with a guarantee that their rate per unit 


for the current would not exceed 


their former rate per unit, and that all 
current used in excess of that of the pre- 


year 


vious year would cost them five cents net 
per unit. 

This was intended as a temporary, in- 
troductory advertising plan, and has re- 
sulted in these consumers using from 10 
to 600 per cent more current than that pre- 
viously used, and beginning with our new 
year, July 1, proximo, these consumers 
will be established upon the plan and 
charges before mentioned. 

While I do not claim that this guaran- 
teed-rate plan is a correct one, it is ad- 
vanced as a practical expedient in chang- 
ing from a measured service, which in- 
cludes fixed charges in the price levied 
for current to the capacity charge—cur- 
rent charge plan outlined in the forego- 
ing. 

{ have found that instead of carrying 
our heavy load for half an hour each day 
it has continued from three to four hours. 
| have further found that I am able to 
figure against gas supply with the much 
disliked Welsbach burner, excepting in the 
case of extremely short-hour burners. 
These have always been recognized as the 
unprofitable consumers, but if they be- 
come customers under the *Foresee” plan, 
they discharge their legitimate obligations 
to the supply company. 

In conclusion I would say that if you 
send a car of coal, for instance, 10 miles, 
for which you pay 65 cents per ton, you 
pay six and one-half cents per ton per 
mile. If you increase the distance to 
20 miles and pay 80 cents per ton, 
you pay four cents per ton per mile. 
So it is with the consumer under this 
plan; if he demands, say, a 10-lamp capac- 
ity, and you carry his load on your station 
while he uses 100 kilowatt-hours per an- 
num, he pays $30; at the rate of 30 cents 
per unit; if you carry his load 10 times 
as long, he uses 1,000 kilowatt-hours, and 
pays $75; at the rate of seven and one- 
half cents per unit. In accordance with 
the amount of current used with a given 
capacity, the rate is automatically ad- 
justed. 

The author does not claim entirely orig- 
inal ideas, but rather endeavors to show 
how he has developed and put into prac- 
tice his plan of charging, which he be- 
lieves is based upon well-recognized 
theories. ; 
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THE TRANSSUISSION OF CURRENT AT 
HIGH POTENITIAL IN NEW YORK 
CITY.* 


BY CALVIN W. RICE. 


In America, the most acceptable system 
in cities is the low-tension Edison, 220- 
volt, direct-current, three-wire system. 
This system is the one best adapted to 
miscellaneous lighting, power and indus- 
trial work. ‘The value of a power business 
in connection with lighting is recognized 
by all, and as there are in the market a 
score or more makes of direct-current mo- 
tors, each manufacturer is therefore an 
agent of the light and power company. 

The system requires substations at fre- 
quent intervals, determined by the relative 
cost of transmission system loss in same 
and station equipment. As steam stations 
they have less economy than central sta- 
tions, and are sometimes placed where they 
are somewhat objectionable to residents. 

The perfection of the rotary converter 
has been a great factor in the ability to 
meet the desire to generate power in a large 
central station located with advantage to 
coal and water. 

With the revolving-field generator came 
the ability to generate current directly at 
high potential. It was thus rendered pos- 
sible to do away with step-up transformers 
for all ordinary potentials and transmis- 
sions. 

Accompanying this advance was the de- 
velopment of switching and safety devices 
for high potentials. 

Thus we have in outline a perfected sys- 
tem, namely, the generation of current in 
one large station favorably located, its 
transmission to substations, and local dis- 
tribution from each such centre. 

In New York, the above system is also 
adopted for pure power, that is, railway 


work, as well as for combined lighting and 


power. 

The East River side of New York has 
heen selected for the sites of the four power 
stations now building. These are located 
at Thirty-ninth street, New York Gas and 
Electric Light, Heat and Power Company ; 
Seventy-fifth street, Manhattan Elevated 
Railroad ; Ninety-sixth street, Metropolitan 
Street Railway, and at the northern limits 
of Manhattan Island, near Spuyten Duy- 
vil, for the Third Avenue Railroad sta- 
tion. In all of these stations large direct- 
connected units are employed, generating 
the transmission voltage. 

The generators in all are of the three- 
phase, revolving-field type, 25 cycles, 75 
revolutions. 

The Third Avenue station, the Metro- 


*A paper reat before the National Electric Light 
Association, Niagara Falls, May 22, 1901, 
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politan, and the New York Gas, cenerate 
at 6,600 and the Manhattan at 11,000 
volts. 

The transmission in each case wil] be in 
three-conductor cable laid in subways, 
three-inch duct in three systems, and three 
and one-half inch in the case of the Man- 
hattan. In each system, also, the trans. 
missions will be to substations wit}; step- 
down transformers and rotary converters, 

The potential of the outers of the Edi- 
son three-wire system is 270 volts nominal, 
and for the railway work 550 to 600 volts, 

The frequency of 25 cycles admits 
of satisfactory the rotary 
converter, which is one of the essentials of 
the system. Low frequency is als 
ferable, as all the generators are <irect- 
connected to Corliss type engines. (n the 
other hand, it does not admit of successful 
lighting in either incandescent or arc. witb 
the possible exception of the street series 
incandescent lighting. 

The above shows the points in common 
to all stations. We will, however, now 
speak particularly of the largest station, 
that of the New York Gas Company. 

Before going to the description of the 
central station—which, by the way, will 
have the largest capacity of any in the 
world, and more than the completed 
20-wheel plant of the Cataract |’ower 
Company at Niagara— it is well to state 
that the whole system now being installed 
was planned several years ago. 

As early as 1896, the Edison company 
installed motor-generators in a cellar, at 
the corner of Fifth avenue and Seventy- 
second These 240-kilowatt 
synchronous two-phase motors, 
connected at either end to 100-kilowatt, 
135-volt Edison bipolar generators. ‘This 
was the first step in New York city in the 
development of the present substation om- 
ploying rotary converters. 

In 1898, two-phase, 200-kilowatt rotary 
converters were installed in the Eiglity- 
third street station, and later, in that =:ime 
vear, three-phase rotary converters were 
placed in the Duane street and Thirty- 
ninth street stations, so that energy could 
be transferred at 6,600 volts alternating 
between the districts. 

The efficiency transmitting 1,000 kilo- 
watts, the full load of a rotary, from the 
direct-current switchboard at one generat- 
ing station, including all transformers and 
line loss, to the direct-current switchboard 
at the receiving station, is 81 per cent. 
This shows the practical economy of a 
flexible system. 

By this means the Duane street station, 
which is situated at the southerly end of 
the island, can follow the load as it moves 


design in 
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street. were 
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uptown with the people as they go from 


iusiness to their homes, and then to the 


jores und theatres. A very high load 
factor is thus obtained throughout the 


ear. 

The waterside station occupies the block 
Thirty-eighth and Thirty-ninth 

streets on First avenue down to the East 

River. It is situated at nearly the geo- 

eraphical centre of distribution. 

The area covered measures 272 feet by 
jot feet. so that with its ultimate capacity 
100 horse-power they will have a 
ver for every 0.43 square foot, and 
espect will have not only the larg- 
; station, but also the most economical 


between 


‘The equipment will be 16 direct-con- 


nect units. The engines will be 5,200 
horee-power at most economical cutoff, and 
will ‘ave a maximum capacity of 8,000 
jhors--power. They will be vertical, three- 
cylinder, compound-condensing, taking 


at from 175 to 200 pounds. 
venerators will be 3,500 to 4,500 
kilowatts at 6,600 volts, and will have a 
regulation of eight per cent, and on short- 
circuit will give about three times full-load 
current. These characteristics of regula- 
tion and high self-induction insure smooth 
ruining and good synchronizing ability. 

Steam will be supplied from 56 water- 
tule boilers, 650 horse-power each. Each 
boiler will be equipped with mechanical 
stokers. The boilers will occupy two 
floors of the boiler house; the coal bunker, 
storage capacity of approximately 
being located immediately 

ihe boilers. . 

‘There will be four steel stacks, about 200 
fvvi high and 19 feet internal diameter. 
‘These will be supplemented by fan blowers 

orced draught. 

Condensing water for the engines will 
pplied from East River through a 
exterior intake tunnel 10 feet in 

This tunnel will be divided at 

iwilding line into two eight-foot tun- 

. Which will run under the two rows 

The discharge tunnel will be 
cd just above the intake tunnel. 

The switchboard will be distributed in 
calleries, 

Single conductor cables will be led out 
rom duets in the foundations of the gen- 
rators and will go to electrically operated 
| switches situated on the first gallery. 

‘rom there cables will go to the selector 
‘ir switches on the top gallery. These 
~clector switches will be operated by hand 
ind are to be used as a safety in an 
cmergency when the oil switch fails to 


act. 


As there will be 16 units, so there will be 


stead 


we meleial 1 q 
1{), tons, 


adiaimeter. 


of engines. 
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16 banks of oil switches. In between each 
three oil for 
cach phase, will be the transformers for the 


group of switches, one 
instruments, voltmeters and ammeters. 

On the top gallery the grouping of the 
switchboards will be such that it will be 
physically possible for one man to control 
the entire situation. Of course, two men will 
be on duty at all times, as a matter of prac- 
tical operation, but it is interesting to note 
that the switches will be so grouped with 
their instruments that one man can handle 
the situation. 

The governing control of each engine 
will be manipulated also from this point, 
and one will be able to vary the cutoff from 
20 per cent to 45 per cent, or the speed 
two and one-half per cent each way from 
normal. 

The cables for the transmission are lead- 
covered, three-conductor, 250,000 circular 
At first only rubber was used, but 
this last season paper was tried, so that 
now it is about equally divided, there be- 
ing about 25 miles of each. 

In the rubber cable each conductor is 
insulated with six thirty-seconds of an inch 
rubber insulating wall. The three con- 
ductors are then laid with jute and made 
into a cable of circular section and another 
jacket of rubber put on, four thirty-seconds 
of an inch in thickness. The rubber com- 
pound is 30 per cent pure Para. The lead 
is one-eighth inch thick, three per cent tin, 
but with no outside coating of tin. This 
gives a cable two and five-eighth inches 
outside diameter, and the experience from 
laying 50 miles of cable would indicate 
that this is the largest practical cable that 
can be installed in a commercial three-inch 
duct. 

The insulation resistance required on 
the rubber cable was 1,000 megohms per 
mile, measured either between conductors 
or between conductor and lead. The com- 
pleted cable was tested to 20,000 volts in 
the ducts. 

The paper cable was similar, but with two 
thirty-seconds inch more insulation in the 
outer jacket, making 12 thirty-seconds inch 
insulating wall in all directions. Insula- 
tion resistance required on this was 400 
megohms per mile. 

The paper cable measured two and 
eleven-sixteenth inches outside diameter, 
and although it has all been installed, yet 
it was done with difficulty ; and one would 
not advise attempting it again, as it was 
a great mechanical strain on the cable. 
The natural question in the minds of 
many is, which is better? It is proper 
to say that satisfaction has been obtained 
with both. 

The number of conductors at present in- 


mils. 
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stalled is such that at no point in the sys- 
tem is there more than five per cent actual 
As 40,000 feet is the 
longest, it happens that the five per cent 
limit on drop at that distance is reached at 
the maximum ampere capacity of the 
225 amperes, or a lit- 
kilowatts. 


drop in any feeder. 


cable, which is about 
tle 2,250 
little over two watts per duct foot, which 
is also a limit in subway work. Were there 
a larger number of ducts in one trench, 
even two watts per duct foot could not be 
allowed. 

Cables are allowed sufficient slack to be 
carefully racked on the sides of the man- 
holes. The outside of the cables 
wrapped with asbestos and steel tape, so 
that in the event of one cable failing it 
wil] not melt the lead and insulation off its 
This covering, com- 


over This gives a 


5 


me 


m 


neighboring cables. 
plete, costs about $5 per cable per manhole. 

At the substations the cables go to mar- 
ble switchboards, each circuit being sepa- 
rated by septums from its neighbor. Each 
circuit is provided with safety devices. 
The switchboard cables lead to the air-blast 
transformers, which are connected in to 
give a double delta or six-phase relation 
on the secondary. 

The rotaries are six-phase, as it is agreed 
that their action is better, less armature 
heating, and the amperage led into each 
collector ring is reduced. 

Between the statics and the rotary are 
the induction regulators. These regu- 
lators have about 13 per cent of the ca- 
pacity of the rotary, as a potential regu- 
lation of 30 volts is required either way of 
normal, which is 270. 

Only two sizes of rotaries are used, 500- 
kilowatt and 1,000-kilowatt. 

An interesting feature of the entire sys- 
tem is that all translating devices are in 
multiple; that is, all rotaries, in whatever 
location, are in multiple on the alternat- 
ing-current side with the generators at the 
central station and with every other rotary 
in the substation. On the direct-current 
side every rotary is in multiple with every 
other rotary, direct-current generator or 
storage battery. 

By means of the field rheostat all 
rotaries are operated at minimum input, 
which gives a power factor of one to the 
system. 

Floating on the system in almost all of 
the rotary and substations are storage bat- 
teries. The most common unit is one of 
150 cells, having a capacity of 2,000 am- 
peres discharge for one hour. 

The completeness of the system is shown 
by the uniformity of potential and con- 
tinuity of service. It is considerably over 
10 years since there has been an interrup- 
tion of service. re? 





A STATION LOAD DIAGRAI1.* 


BY C. R. VAN TRUMP. 


In the present day of great development 
in all lines of station apparatus, no detail 
has been so neglected by the average man- 
ager as the taking and developing of sta- 
tion data; often despised by managers of 
plants of certain magnitude, some are ap- 
parently successful without it, but the sta- 
tion log can not but bear fruit in many 
ways. 

Important among these is the encour- 
agement it gives to the operatives—fire- 
men and engineers, and other station men 
—who, it must be remembered, are not like 
“dumb, driven cattle,’ but do their best 
work when they know the results of their 
efforts are recorded to their credit. It is 
a most healthful sign when the operatives 
evince great interest in the records. 

On the other hand, central-station rec- 
ords are avoided because of cumbersome 
methods, of the expense of collecting a 
mass of data, and the work of putting it 
into intelligent shape; and further, unless 
the work is carried to the greatest detail 
the story it unfolds is generally of very 
doubtful value. 

It is the object of the writer to point 
out a simple and effective method of tabu- 
lating these data in a station of great 
variety of loads, which for the past two 
years has taught a valuable lesson of waste 
and how to prevent it, of leaks and how 
to choke them a bit, and has, on the whole, 
certainly been of material advantage in 
the operation of one of the smaller sta- 
tions. 

The simplicity of taking load charts de- 
pends altogether upon the character of the 
load. In the smaller central stations, 
where we find all the different character- 
istics of arc and incandescent and motor 
loads, and both alternating and direct 
current, the task becomes somewhat com- 
plex, and requires some ingenuity to get a 
load diagram that is at once simple and 
intelligible. 

Automatic recording instruments have 
certainly attained a marked efficiency, and 
in large stations, and where the output is 
of one class, especially on railway power 
plants, will soon be as essential a part of 
the plant as the indicating instruments ; 
but where the variety of loads is great and 
the number of instruments consequently 
multiplies, and the output is small, the 
cost of recording instruments becomes ex- 
tremely large and puts them beyond our 
reach. 





* Extracts from a peper read before the National Elec- 


tric Light Association, May 22, 1901, 
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The common methods of recording the 
output of a plant are: 

First. To put down the readings on the 
indicators by figures. These convey no idea 
of the character of the output without be- 
ing again plotted into curves and integrat- 
ed into the mean values, which requires 
an enormous amount of clerical labor, and 
for this reason many times they are not 
worked up. Again, they do not indicate 
immediately the character of the load 
chart, which is essential because the facts 
that are to be shown are just as important 
to the engineer operating at the time as to 
the manager of the plant. 

Second. The cross-section load diagram 
plotted at the switchboard. This tells its 
story at once and the integrated values 
may be computed by a planimeter. The 
disadvantages of such a chart are the ex- 
pense of the cross-section diagrams, that 
any changes in the character of the load 
require new diagrams, and the difficulty 
of arranging them with a common ordi- 
nate, because of the different loads to be 
plotted. 

In the load diagram to be described, 
a degree of accuracy and completeness is 
claimed with only ordinary facilities and 
without expense, and kept by the regular 
station force. 

In this station we have divided the data 
into two classes: First, the load diagrams, 
which show the output of the station, and 
second, the subdivisions of the diagrams 
or loads on the different dynamos and cir- 
cuits; in other words, the distribution of 
the load within the station. 

The latter data are set down in figures 
as not sufficiently important to be plotted 
on the load curves, or to be integrated, 
but quite useful in determining the sequel 
to results shown in the diagram. 

The general arrangement of the ap- 
paratus is as shown in the illustration. 
It consists, first, of a board with a paral- 
lel slide ruler operated by means of cords 
on wooden pulleys. The sheet is fastened 
in position by means of small spring 
clamps. On‘the left side the whole 
length of the sheet is the index or scale. 
The sheet is of light bond paper sufficient- 
ly thin so that blue prints can be taken 
directly in case reproductions are desired. 
The top half is left vacant for the load 
curves; across the middle is the datum 
line divided in 24 parts and numbered 
from one to twelve p. M., and from one to 
twelve A.M. These parts are subdivided 
into three parts each, for 20-minute read- 
ings. 

In the bottom half, vertical rulings at 
each hour below the datum line divide the 
horizontal rulings, numbered from one to 
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thirty-six, into hourly spaces for the ip. 
dividual dynamos, and other hourly read. 
ings to be taken, and marked in the squares 
as shown. 

Below these are spaces to record number 
of arc lamps on each circuit and the ma. 
chines on which the circuits are run: also 
for municipal incandescent service circuits 
and the dynamos on which they are run 
together with the time the differen} ie 
cuits are lighted. 

We further have a schedule for the sey- 
eral wattmeter readings that are taken on 
the gallery. 

To the right hand is the space to be 
filled out with the mean readings and 
maximum loads on each system, and the 
remarks of trouble or other reports to be 
made by the engineer. Below, on the 
right-hand corner is the résumé of the 
total loads, etc., of the station, the sig- 
natures of the engineers, firemen and gal- 
lerymen, and lastly the date. The last is 
convenient in turning over a number of 
diagrams to find any particular date or 
any particular load. 

The index is fastened to the side of the 
board, as shown in the photograph, under 
a piece of transparent celluloid to avoid 
wear. 

Above the datum line there is a scale 
of ordinates for each load on the station. 
These scales are laid out in proportion to 
the common ordinate of kilowatts at the 
lamps, which is shown in the last scale. 
For instance, first is the scale that is fig- 
ured at 470 watts for each are lamp; next 
is the alternating-current load in amperes 
at 2,500 volts ; lastly, the low tension, 
which is figured at 236 volts at the lamps. 

Below the datum line and to the left, 
is the explanation of each line, numbered 
the same as on the sheet, and the hourly 
readings for the different dynamos and 
loads on the different circuits to be therein 
recorded. 

Should any changes be made in the 
plant arrangement and provision made 
therefor on the load chart, a new scale 
of indexes may be made and old sheets 
used. 

The parallel ruler is laid off exactly as 
the datum line, in 24 hourly divisions and 
subdivided into 20 minutes. 

In operation the galleryman lays the 
sheet on the board; puts the ruler on the 
datum line of the index, and places the 
sheet so that the datum line and hours on 
the sheet coincide with the top of the 
ruler ; clamps it in position with the spring 
clamps. 

He reads the loads to be recorded every 
20 minutes on the several systems; runs 
his ruler to the point indicated for the 








May 25, 1901 

load, on the proper index, makes a point 
and circumscribes it with the figure repre- 
senting that curve—a circle for the total 
incandescent load, a cross for the total 
direct-current dynamo loads, a square for 
the alternating load, and a triangle for 
the arc load. As these points are recorded 


he connects them with a light line, and 
cross-sections the output from the stor- 
ave atiery horizontally and the intake 
verti ally é 

Ai the end of the 24 hours the load 


sheet duly signed and sent into the 
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the station during last fall. They are of 
value as showing the good as well as the 
vad operation. 

The time required in recording is very 
slight, as the attendant has many other 
duties. It is also of great value, as it in- 
sures the station of the constant services 
of the attendant, who must keep wide 
awake for this service, which it is difficult 
for him to reproduce unless taken regular- 
ly from the instruments. All of the work 
is done mechanically, and requires no ex- 
pert or supervision whatever after the 
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oflice; the mean loads are calculated by 
nieans of a planimeter and duplicate 
board. To make all the calculations on 
any one of the sheets, including meter 
records on a number of wattmeters, the in- 
take of rotary transformers and the re- 
ceiving boards from a water-power trans- 
mission plant, requires considerably less 
than one-half hour of one of the clerks in 
the office. 

The load diagrams shown are taken iit 


random, and include the heaviest loads on 





clerk in the office has been drilled in the 
use of the planimeter, by which he does 
the averaging, and the benefit of the work 
has certainly many times exceeded the 
cost in arranging instruments and de- 
vising methods to take these data. 

The station, it will be seen, is far from 
an economical plant; but even in such 
stations great saving is shown by the care- 
ful scrutiny of their records and the 
knowledge of the employés that these rec- 
ords are carefully taken and bad work is 
condemned, while good work is recorded 
to their advantage. 
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Thomson Astatic Instruments. 


Astatie instruments have usually been 
constructed by doubling the movable parts, 
either magnet or coil. The Thomson 
astatic instrument is constructed on a 
radically different principle. It is a di- 
rect-current instrument with electromag- 
nets and a light movable coil which re- 
ceives the current from its extremely flex- 
ible leads the torque of which is negligible. 
The controlling torque of the instrument 
is due to a piece of magnetic material 
fastened to the same shaft on which the 
movable coil is fixed. When the needle 
points to zero the greater length of the 
magnetic control piece is in the direction 
from one pole to the other. When the 
instrument is connected to the circuit the 
movable coil receives current and over- 
coming the controlling force of the control 
piece causes a deflection. 

If the field of the magnet is changed 
by any cause whatever the controlling 
force changes in the same proportion as 
the deflecting force and the deflection is 
left unchanged. 

— 
Annual [leeting of the General Electric 
Company. 

The annual meeting of the General 
Electric Company was held May 14. The 
report, which the Enecrrican REVIEW 
summarized recently, was presented and 
showed a highly prosperous condition. 

Directors were elected for the ensuing 
year as follows, Frederick P. Fish being 
chosen in place of Thomas A. Edison, who 
had requested that his resignation be ac- 
cepted as he could not give attention to 
the affairs of the company as a director: 
(. A. Coffin, Gordon Abbott, Oliver Ames, 
T. Jefferson Coolidge, Jr., Frederick P. 
Fish, George P. Gardener, Eugene Grif- 
fin, Henry L. Higginson, J. Pierpont Mor- 
gan, J. P. Ord, Robert Treat Paine, 2d, 
George Foster Peabody, Charles Steele. 

It is expected that shareholders of the 
company will shortly receive valuable 
rights respecting the readjustment of the 
capital stock of the company. 

sonenessciliailan ta 
Underground Wires in Newark, N. J. 

The United States Electric Company, 
by agreement with the authorities of 
Newark, N. J., has begun to place all its 
electric wires underground. The oper- 
ation will take about two years and cost 
over $500,000. 





> 


Telegraph Poles Burned in Michigan. 





Fire recently destroyed 100,000 cedar 
telegraph poles belonging to the Western 
Union Telegraph Company on the west 
bank of the Rouge River at Delray, Mich. 
The poles were valued at about $600,000. 
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Electrical 
Patents 


An electrical laundrying device is one 
of the latest improvements in this art. It 
consists of a tank made of suitabie non- 
conducting material within which the 
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arms of the yoke is a cylindrical casing 
which contains the motor. This casing is 
made of sheet metal, and has its ends 
closed by detachable caps. The motor is 
of very simple construction, comprising 
a frame carrying a pair of longitudinally 
arranged parallel fields, the pole-pieces 
of which are arranged in opposite rela- 


APPARATUS FOR ELECTRICAL LAUNDRY WORK. 


clothing or other fabrics to be cleansed are 
placed. Perforated pipes are arranged 
longitudinally within the bottom of the 
tank and are connected with a suitable 
electric current. Over these pipes is 
placed a screen that holds the articles to 
be cleansed from direct contact with the 
same. The operation will be readily ap- 
parent: The articles are placed upon the 
screen and the pipes placed in the 
electrical circuit. The inventor claims 
that any ordinary tank, with a current 
of from two and one-half to five volts and 
from 800 to 1,500 amperes, will operate 
to heat the solution employed and cleanse 
the clothing in fifteen minutes. Any solu- 
tion may be employed; either water alone, 
or a very weak alkaline solution such as 
sal soda, borax or the like. Mr. George 
D. Burton, of Boston, Mass., is the in- 
ventor of this apparatus. 

Messrs. Edward R. Post and Frederick 
Wright, of Newburgh, N. Y., have been 
granted a patent on a novel portable elec- 
tric fan, which is especially designed for 
use in connection with dry batteries, al- 
though it will be readily understood that 
the fan may be run by direct current ob- 
tained from any suitable source. In car- 
rying out the invention, a base is provided 
having an upstanding shank which car- 
ries at its upper end a substantial U- 
shaped yoke. Pivoted to and between the 


tion near the front end of the casing. A 
stem is arranged longitudinally between 
the pole-pieces and upon this stem is 
rotatably mounted a hollow shaft which 
projects through the end of the casing, 


PoRTABLE ELEctTRIC Fan. 


and carries the armature body and the 
fan. The motor and frame are held in 
place by rubber packing-strips, which 
serve as cushions to absorb the vibrations 
and thus obviate rattling or noise. The 
motor is thus rendered practically noise- 
less in its operation, and the strips also 
serve the function of insulating the motor 
completely from its metallic casing or 
shelf. 
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A novel manner of inswating the wires 
for solenoid or other electrical coils has 
been devised by Mr. John A. Heany, of 
Philadelphia, Pa. In this structure a core 
of asbestos or other non-combustible insy- 
lating material is provided, and the first 
layer of wire wound tightly upon the 
same, preferably, so as to sink or imbed 




















MANUFACTURE OF COILs. 


itself to a more or less extent therein. 
Uncovered or naked wire is employed and 
the spaces between the coils as well as the 
exposed surface of the wire are completely 
filled and covered with a paste or cement 
consisting of a non-combustible insulating 
and water-proof mixture, the principal in- 
gredients of which are a suitable oxide 
and sodium silicate, or its equivalent, as 
a binding agent, which mixture readily 
hardens and unites or cements with the 
wire, and under heat will not peel or crack 
off. Another layer is wound upen this 
covering and the process is repeated until 
a coil of suitable size is cbtained. 

Mr. George B. Millen, of San Francisco, 
Cal., has been granted a patent on a sim- 
ple device to prevent the removal of in- 
candescent lamps from their sockets. To 
this end he arranges a spring spur upon 





Non-REMOVABLE LAMP. 


the metallic foot trimming of the lamp, 
this spur being formed by drawing out 
one of the threads and cutting it. An 
opening is made in the wall of the socket, 
and when the foot of the lamp is screwed 
therein the spur will engage in the open- 
ing and prevent the reverse rotation. ‘I'he 
opening, however, in the socket is made 
entirely through the walls so that by in- 
serting a pencil or other device the spur 
may be pressed inwardly and the bulb may 
be removed. 








pe Meeting of the American 
Institute of Electrical Engineers. 
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Gift of the Latimer Clark Library to the Institute—Election of Officers—The Edison 
Storage Battery Described by Dr. A. E. Kennelly. 


The American Institute of Electrical 
vineers held its annual meeting in New 
York city on May 21. 

President Carl Hering, who was in the 
‘hair, announced the valuable gift to the 
association by Dr. Schuyler S. Wheeler, 
Latimer Clark technical library. 
lyr. Wheeler’s letter to the Institute is as 


Council and Members: 

It is my privilege to be able to announce 
the completion of negotiations by which I 
have become the possessor of the very re- 
markable collection of electrical books of 
the late Mr. Latimer Clark, of London. 

object in securing this collection was 
to present the books to our Institute and 
make it the custodian of the most complete 
elecirical library in the world, as well as to 
stimulate such interest that the Institute 
in time own a permanent home in New 








‘che assurances received from those who 
have cooperated with me in this undertak- 
ing. that the collection is very complete and 
includes practically every known publication 
in the English language previous to 1886, on 
magnetism, electricity, galvanism, the lode- 
stone, mariner’s compass, etc., have been 
more than verified by my own examination 
of the books since their arrival in this coun- 
try. There are among its 7,000 titles many 
hooks which are not to be found in either of 
the famous libraries with which it has been 
compared, and I find that there are even 
some of the very earliest examples of print- 

| have always been a strong believer in 
the principle that every professional man 
obligation to contribute in some 
way to the welfare of the profession in which 
he is engaged, and in obedience to this idea 
| now desire to present this library to you 
complete, reserving to myself only the photo- 
graphs, autographs and such duplicate books 
as | may add to my own collection without 
detracting from the completeness of the 
library. 

\s an early contributor to the Institute 

and one of the original members of its build- 
ing committee, I am interested in securing 
for it permanent headquarters and adding to 
its importance, dignity and strength. It is 
my desire that the Institute accept the 
library and through its library committee 
ud a suitable librarian administer it in 
such way as to make it generally useful, and 
| hope that the possession of these books 
‘ill add to the Institute’s prestige. 

i am inclined not to suggest rules for the 
management of the library, believing that 
those who are in charge trom time to time 
are in the best position to know what is 
desirable, but in order to fix its general char- 
acter, and secure its permanence, I con- 
dition the gift upon the acceptance by the 
Institute of the following provisions: 

lirst. The library to be kept insured against 
loss by fire as fully as it may be practicable to 
determine its value, and an annual appropriation 
of $1,500 to be provided for its maintenance. 

Second. A complete catalogue raisonne to be 

wublished in the name of the Institute, reciting 
the conditions of gift and explaining the features 
of interest of each book for the convenience and 
information of members. This catalogue to be 
prepared at once and a bound copy of it to be 


pl need in the hands of each member of the In- 
stitute, 


Third. The library to be in charge and control 
of a library board or committee, made up of mem- 


is under 











bers of the Institute, and not more than one-quar- 
ter of the whole number of members of this com- 
mittee to be allied with any one commercial or 
other interest. 

Fourth. The library to remain in New York city 
and to be a reference library, free to all, includ- 
ing non-members, anu available for consultation 
at least three days in the week and some even- 
ings and some Sundays, as soon as the Institute 
is in permanent quarters. 

Fifth. Rare books—that is, books which it is 
practicably impossible to replace—to be exhibited 
under glass with suitable explanatory cards and 
to be subject to closer examination only at the 
library and upon suitable introduction of the 
visitor to the iibrary committee or their repre- 
sentative, the librarian, and under such other pre- 
cautions as will positively assure the preservation 
and safety of the books. 

And further, it is my earnest desire that 
the institute shall, within five years, raise 
a sufficient funu by subscription, and pro- 
vide itself with a permanent home for its 
meetings and library, and that this home 
shall be centrally located, reasonably safe 
from fire and not heavily mortgaged. 

In case of the failure of the Institute to 
comply with the substance or spirit of these 
conditions, or with the desire expressed 
above for a permanent home, the library 
shall revert to me or my heirs or assigns. 

Having in view the sole purpose of en- 
couraging the Institute to attain the position 
which I feel sure all of its members desire, 
I have sought to name conditions easily 
within its reach. 

ScHUYLER SKAATS WHEELER. 

Ampere, N. J., May 17, 1901. 

THE LATIMER CLARK LIBRARY. 

The library presented to the Ameri- 
can Institute of Electrical Engineers, 
through the munificence of Dr. Schuyler 
S. Wheeler, was collected by the late Mr. 
Latimer Clark, one of the foremost of 
English electrical engineers. Dr. Wheeler 
secured by purchase the rights belonging 
to Mr. Clark’s estate in the library itself, 
and also in all the collection of photo- 
graphs, autographs, manuscripts, ete., in 
connection with it. 

The library is unique in its complete- 
ness and the fulness of its collection of 
early scientific works. The subjoined list 
of a few of the ancient works is republished 
from our London contemporary, Hn- 
gineering : 

1473. Vincentii Bellovacensis. ‘Speculum Nat- 
urale.”” (Containing the earliest printed allusion 
to the polarity of the magnetized needle and its 
use for the purpose of navigation.) 

1478 and 1490. Sacrobosco, as well as the 1518 
eee Mundi, ,cum oratione de laudibus as- 
trolo 

1485. “alchabitius. ®‘Liber isagoercus de plan- 
etarum.’ 

1491. Albertus Magnus; also the 1513 and 1519 
editions. 

1503. Ficini, Marsilii. 

1510. Leonardi, Camilli. 

1515. Lulli, Raymundi. 
also the 1541 edition 

1517. “Polydori Vergiti urbinatis de inventori- 
bus zerum. Libri t 

1518. Glanville, B "te proprietaire des choses,” 
and also the 1519 copy which was at one time the 


property of Lord Stuart de Rothesay. 
1520. Solinus, containing the celebrated map of 


“De Sole et luminae.” 
“Speculum Lapidum.” 
“Arbor Scientiae,” and 


i a. whereon the name “America” first 
appears. 

1527. Fanti, S. “Triompho di fortuna aaa 
per scienza naturale come per astrologia.” (This 


is a most curious work, containing the pretended 
answers, by this fortune- teller, to 72 questions— 
all apparently calculated according to astrology.) 


1528. Homer. A most gorgeous copy. 

1531. Marbodeus. 

1532. Koebel, vacob. “Astrolabii declaratio ... 
non modo astrologis medicis re 


1534. Peurbachius, G. “Novae theoricae plan- 
etarum.” 

1535. Stoefiler. 

1537. Mardus. 

1539. *“‘Pomponius Mela De Situ Orbis.” 

1539. vardan, Hieron. “Practica arithmeticae 


et mesurandi singularia.” (The library also con- 
tains Cardan’s “Ve Subtilitate,’’ Lib. xxi, of 1551.) 
1541. Ptolemasi, C. “Geographical Enarrationis 


libri octo. ‘ ” Also the 1562 edition. 

1543. “Nicolai Copernici Torinensis, de revolu- 
tionibus orbium coelestium.’’ Aiso the Amstel edi- 
tion of 1617. 


1544. Hartmann, Geo. “Entdeckte (obwohl un- 
vollkommen) diamag.” 

1545. Apianus. 

1545. Pontano. 

1546. VPolandus. 

1546. Alfraganus Astronomus. ‘‘Compendium.”’ 
(By the learned Arabian, Mohammed ben Ketir el 
Fergani.) 

1046. Blondus, M. A. “De Ventis de Naviga- 
tione.’ (This is one of the earliest tracts on 
navigation, and one of the rarest books concern- 
ing America. In it the mariner’s compass is 
called **Pixis vel buxolus.”’) 

1546. Brunetto Latini. ‘“‘Retorica in volgar Fior- 
entino.” (This is a translation of Cicero’s first 
» “De Inventione.’’) 

1547. Proelus. 

1549. Affaytatus, Fortuni. ‘‘Physicae ac as- 
tronomicae considerationes.”’ (Mr. Clark notes 
that “Affaytatus was the first to publish the 
declination of the magnetized needle. The credit 
of this has been usually ascribed to Robert Nor- 
man, in his ‘Newe Attractive,’ 1581. George Hart- 
man had, however, observed the phenomenon at 
a still earlier date.’”’) 

1551. Cortes, Martin. “Breve compendio de la 
esfera de la arte navegar.’ (Salra remarks, 
3768 II, that in this, the first, edition is recorded 
the earliest notice of the declination, already 
claimed for Affaytatus.) 

1555. Gesner, Conrad. 
herbis.” 

1555. Medina, P. de. ‘“L’arte de navegar, .. .” 
the sixth book of which treats of the compass. 
(The library also has the French edition of 1569.) 

1557. Zwingero. “Scrutinum magnetis.” 

1558. Petrus Peregrinus. ‘De Magnete, seu 
Rota perpetui motus, libellus.”” (This small quarto 
tract of 43 pages is the earliest known work 
treating especially of magnetism, and is unques- 
tionably the rarest.) 

1558. Porta, J. B. ‘“Magiae Naturalis.” (This 
is the first edition of ‘‘one of the most celebrated 
works in the history of science.’”’ There are, be- 
sides, seven different editions in the library.) 

1560. “Procli, in primum Euclidis Elementorum 
librum commentari.’ 

1562. Taisnierii, Jo. ‘““Opusculum perpetua mem- 
oria dignissimum, de natura magnetis et ejus 
effectibus.” (This is the second earliest published 
work on magnetism, and contains illustrated 
varieties in the form of the compass. The libra- 
ry also possesses the editions of 1559 and 1560.) 

1565 Cusa, Nic de. “Opera.” 

1566. Nonius, P. “Opera ... instrumenta artis 
navigandi . . 

1569. Danti, E. “Trattato dell’ uso e della 
fabbrica dell’ astrolobio.” (Danti was the first 
maker of a dial sufficiently large to correctly fix 
the equinoxes and solstices, and also constructed 
the large dial at Florence, described by Lalande 
in his ‘“‘Astronomie.”) 

1571. Baccius, A. “De thermis, de aquarum 
natura ... cum terris, ignibus, metallis .. . 

1581. Norman, Robert. ‘‘The Newe Attractive.” 
(This is the first edition, in black letter, from 
which the Berlin facsimile was made, describing 
Norman’s discovery of the dip of the magnetic 
needle. It is the earliest English work on the 
magnet. The library possesses also the edition 
of 1596 and the 1720 copy.) 

1585. Borough, William. ‘“‘A discourse on the 
variation of the Compas or Magneticall Needle 

. . and is to be annexed to the new Attractive 
of R. N. (Robert Norman), 1581. 

1588 Gallucius, Joa. Paulus. “Theatrum mundi 
et temporis . . . geographica ad navigationem.”’ 

1597. Barlowe, William. ‘The Navigator’s Sup- 
ply.” (“This very scarce old tract on navigation 
commences with a full description of the com- 
pass.”’ 

1600. Gilbert, William. “We Magnete... et 
de magno magnete tellure ...” (“Gilbert is just- 
ly regarded as the founder of the sciences of 
electricity and magnetism. In the library will 
also be found the Gilberts of 1628, 1633 and 


“De raris et admirandis 


1651.’ 
1600. De Sunde (i. e. Daniel Schwenter). 
“Steganologia and Steganographia.” (Mr. Clark 


notes that “De Sunde gives a more interesting 
description of the magnetic telegraph than any 
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other writer. lle calls the attention of his corre- 
spondent by ringing bells by means of bar mag- 
nets. His needles are also moved by bar magnets, 
and the letters are formed by one, two or three 
strokes to the right or to the left, as in Cooke and 
Wheatstone’s system.’’) 

1602. Blundevile, Thomas. ‘‘Theoriques of the 
seven planets... and descriptions of Dr. Gil- 
bert’s two instruments for seamen finding the 
latitude.’ 

1609. Kepler, J. ‘““Astronomia nova.” (One of the 
most prominent works on astronomy ever published. 
in the library will also be found the 1650 edi- 
tlon.) 

16138. Ridley, Mark, 
bodies — motions. 

1616. Barlowe, William. ‘*Magneticall 
tisements and properties of the loadstone.”’ 
copies. ) 

1617. Stradae, I’. ‘Prolusiones Academicae.” 

“Contains — s curious verses upon an imag- 
leary agi raph.”’ 

1625. ionecnter: Nath. 
forth in two bookes.” 

1625. Le Sieur pigeon 

- un traicte de la boussole.’ 

1626. Leurechon, J. (i. e., Van Etten). ‘“Recrea- 
tion mathematique composee de plusieurs problemes.” 
(Also the English edition of 1674.) 

1627, Fromondi, L. *Meteorologicorum, libri 
sep.” (This is the very scarce first “edition which 
is in few libraries. It is not in the British Mus- 
eum, nor is it in the Ronalds Collection. Libri 
Catalogue of 1861, page 328, says that it is a 
work replete with curious information. The pulsa- 
tions of the heart, reckoned at 4,450 for each hour, 
are employed by the author to calculate the dis- 
tance of thunder.) 

1629. Cabeus, Nicolas. 
in qua magnetio natura penitus explicatur ° 
(“An important work on the loadstone, in which 
the author confutes the published treatise of Dr. 
Gilbert, of Colchester, and quotes the unedited 
writings of L. Garzoni, who, even before Gilbert, 
had made researches respecting the magnet. A 
curious chapter in this work institutes a com- 
parison between electrical and magnetical attrac- 


tion.’’) 

16381. Kircher, Ath. magnesia.” (The 
library contains, likewise, “Magnes Sive de 
arte magnetica’ of 1641, the *“Magneticum 
haturae regnum” of 1667. ) 

1632. Galilei, Galileo. ‘Dialogo sopra i due sis- 
temi del mondo ‘Tolemaico e Copernicano.”’ (This 
is the “suppressed” work which brought its author 
tu the dungeons of the Inquisition.) The library 
has also the editions of 1685 and the “Systema 
cosmicum™” of 1699. 

1635. Gellibrand, taenry. “A discourse mathe- 
matical on the Variation of the Magnetic Needle.” 
Likewise the Berlin reprint of 1897. 

1636. Mr. Blundeville, his exercises... .° (An 
extraordinarily fine copy of 800 pages, partly in 
clear black letter, and containing all the separate 

» tc.) 
i. Schwenter, 
Mathematicae. 

1637. Servius 
miraculis.”’ 

i644. Mersenne, IF. M. *“Cogitata 
Mathematica.’ (Contains not only a very inter- 
esting treatise on navigation, but, likewise, many 
letters from leading scientists of that period, not 
elsewhere to be found.) 

1644. De Loot, B. “Le or 
(Also the Latin edition of 1647. 

1646. Brown, Thomas. <a Epidem- 
ica.’ (This is the fine first edition. The library 
ulso contains the very scarce ‘‘Pseudoloxia” edi- 
tion of 1658.) 

1647. Arrighi, F. 
philosophia universa.’ 

astronomy, meteorolog 

1651. Riccioli, J. B. 
tronomiam. 

657. 
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Turner, Robert. ‘The notary art of 
Solomon, showing the cabalistica! key of magical 
vperations.”’ (This is the first English writer who 
gives a figure of the magnetic dial.) 

1661. Glanvil, J. “The vanity of dogm 
Also the “Scepsis scientitica of 1665. 

1665. Garzoni, T. “La piazza universale di 
tutte le professioni del mondo.” (As its title in- 
dicates, the author has touched upon almost every- 
thing. The work contains articles upon Astron- 
omy, Astrology, Alchemy, Ariinmetic, etc.) 

1672. Guericke, Otto von. “Experimenta nova 
Magdeburgica de vacuo spatio.” Contains drawing 
of the earliest form of the electrical machine.) 

1681. A. Kuhlman and A. Kircher. “Epistolata 
de Arte magna. 

1684. Lanis, F. Tertius de. ‘“Magisterium nat- 
urae et artis, opus physico- mathematicum.” c"A 
veritable cyclopedia of all sciences connected with 
natural philosophy.” ) 

1685. Frederici, J. B. ‘‘Cryptographia.” (‘Con- 
tains the earliest example of the ‘Morse’ code.’’) 

1695. Hale, Sir Matthew. ‘‘Magnetismus mag- 
nus or metaphysical and divine contemplations on 
the magnet or loadstone.” 


Altogether, the Latimer Clark library 
proper embraces 5,498 books and 91 dif- 
ferent periodicals and pamphlets repre- 
senting 1,378 volumes, or a grand total of 
6,876 separate entries. 

The new constitution was adopted after 
discussion. ‘The reports of the secretary 
and treasurer were read and showed a 
total membership of 1,260 and a cash 
balance of $1,451.48. Dr. A. E. Kennelly 
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ELECTRICAL REVIEW 


then read his paper on the Edison storage 
battery, as follows: 

I take pleasure in bringing to the notice 
of the Institute, this evening, a novel type 
of storage battery, recently invented by Mr. 
Edison. 

It is well known that the history of the 
storage cell is essentially that of the lead 
cell discovered by Planté in 1860, in which 
lead peroxide is the depolarizing substance. 
An enormous amount of labor has, in the 
aggregate, been expended upon the improve- 
ment of this cell in the hands of experi- 
mentalists. As a result of that labor, the 
storage battery has at last become a recog- 
nized adjunct to direct-current central sta- 
tions, but it has limitations that seem to 
withstand further attempts toward improve- 
ment. Of recent years, hardly any success 
has been met with in the direction of reduc- 
ing its weight for a given energy-storage 
capacity, without detriment to endurance, 
and this weight is the great drawback of the 
storage battery in electric storage traction, 
and has been the principal obstacle: to its 
advance in this direction for the past 20 
years. 

In practice, the storage energy per unit 


TYPE OF METALLIC CELL USED WITH THE 
EDISON STORAGE BATTERY. 


mass of the modern lead battery, is from four 
to six watt-hours per pound of battery (8.8 
to 13.23 watt-hours per kilogramme). Ex- 
pressed in another way, a battery weighs 
from 124.5 to 186.5 pounds per horse-power- 
hour at its terminals (75.5 to 113.4 kilos 
per kilowatt-hour); or, if its stored energy 
available at terminals were all expended in 
gravitational work, a battery could raise its 
own weight through a vertical distance of 
from two to three miles (3.2 to 4.8 kilo- 
metres). 

While it is possible to increase the 
energy per unit mass by making the elec- 
trodes very light, yet this is always found 
to be followed by a very heavy deterioration. 

Many attempts have also been made to 
perfect storage cells of the alkaline-zincate 
type, but the great difficulty of depositing 
zine in coherent form from the solution, as 
well as the lack of a depolarizer that shall 
be insoluble in the electrolyte, has stood in 
the way of this cell’s success. 

Mr. Edison set himself the task of finding 
a cell which should possess the following 
advantages: 

1. Absence of deterioration by work. 

2. Large storage capacity per unit of mass. 

3. Capability of being rapidly charged and 
discharged. 

4. Capability of 
treatment. 

5. Inexpensiveness. 

He believes that the cell here shown may 
claim these advantages in a very satisfactory 
degree. 

The negative pole or positive element, cor- 
responding to the zine of a primary cell or 
the spongy lead of a secondary cell, is iron. 
The positive pole or negative element, cor- 
responding to the carbon of a primary cell 
or lead peroxide of a secondary cell, is a 
superoxide of nickel believed to have the 
formula NiO,. The cell is therefore a nickel- 
iron cell, a name which suggests the struc- 
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tural material—nickel-steel. The electrolyte 
is potash; viz., an aqueous solution contain- 
ing from 10 to 40 per cent by weight, but 
preferably 20 per cent of potassium hydrox- 
ide, the freezing temperature of which is 
20 degrees below zero Fahrenheit or—30) de. 
grees centigrade. 

The initial voltage of discharge after 
recent charge is 1.5 volts. The mean voltage 
of full discharge is approximately 1.1 volts. 
The normal discharging current rate per 
unit area of active element (positive or 
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negative) is 
0.93 — The storage capacity of the 
cell per unit of total mass of the 
cell is 14 watt-hours per pound or 
30.85 watt-hours per kilo. Expressing the 
same statement in another way, the weicht 
of battery per unit of electric energy at ter- 
minals is 53.3 pounds per electrical horse- 
power-hour or 32.4 kilos per kilowatt-hour. Or 
the battery gives energy at its terminals suffi- 
cient to lift its own weight through a verti- 
cal distance of approximately 7 miles or 
11.26 kilometres. The mean normal dis- 
charging power-rate per unit mass of total 
cell is 4 watts per pound or 8.82 watts per 
kilo. Corresponding to a normal discharge 
period of three and one-half hours. The cell 
may, however, be discharged at a relatively 
high rate, in approximately one hour. Cor- 
responding to a discharging power-rate per 
unit of total cell mass of 12 watts per pound 
or 26.46 watts per kilo. Charging and i(is- 
charging rates are alike. That is to 
say, the cell may be charged at the 
normal rate in three and _ one-half 
hours; or, it may be charged at a 
relatively high rate in one hour, with no ap- 
parent detriment beyond a somewhat lowered 
electrical charge efficiency. In other words, 
the cell does not appear to be injured by 
over-charging or discharging, and only suf- 


‘fers in electrical efficiency under such treat- 


ment. 

The positive and negative plates are me- 
chanically alike, and can scarcely be distin- 
guished by the eye. They differ only in the 
chemical contents of their pockets. The 
samples here exhibited, which are intended 
for automobile batteries, illustrate the con- 
struction. Each plate is formed of a com- 
paratively thin sheet of steel, 0.024 inch 
(0.61 mm.) in thickness, out of which rec- 
tangular holes are stamped, so as to leave 
a grid or frame somewhat resembling a 
window-frame. In the plate here shown, 
there are three rows of eight such rec- 
tangular holes or recesses, or 24 recesses in 
all. 

Each opening or recess is filled with a 
pocket or snallow box containing the active 
material. These boxes correspond to the 
panes of glass in the window-frame analogy. 
The panes instead of being thinner than the 
frame, as in an actual window, are thicker 
than the frame, or project slightly beyond 
the surface of the steel grid. They are per- 
forated with numerous small holes to admit 
the electrolyte, but entirely conceal the con- 
tained active material from view. All that 
meets the eye, therefore, in any of the plates, 
is the steel. frame, and its embedded “win- 
dows” of perforated steel. 

The active material is made in the form of 
rectangular cakes or briquettes, and one such 
briquette is lodged in each pocket or “win 
dow pane” of the plate. Each of the plates 
shown, therefore, supports, or contains, 24 
briquettes of active. material, all in rigid 
contact with its own substance. 

Each briquette is placed in a shallow, 
closely fitting nickel-plated box of thin per- 
forated crucible steel, cut from a long strip 
of that material 0.003 inch (0.075 mm.) 
thick. A cover or lid of the same material 
is then laid over it, so that the briquette is 
closely enveloped by the sides and walls of 
its perforated steel box. The boxes are then 
placed in the openings or holes in the nickel- 
plated steel grid, and closely fit the same. 
The assembled plate is then placed in a hy- 
draulic press, and subjected to a total press- 
ure of about 100 tons. This pressure not 
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only tightly closes the boxes, but it also 
forces their metal sides over the adjacent 
sides of the recesses in the steel grid, thus 
clamping the whole mass into a single solid 
and rigid steel plate with the hollow “win- 
dow panes” full of active material. The 
nickel-plating of both grids and boxes aids 
in securing good permanent electric connec- 
tions between them. The finished plate has 
a grid thickness of 0.024 inch (0.56 mm.), 
and “window” or pocket thickness, of 0.1 
inch (2.5 mm.). This is the maximum 
thickness of the plate at any point, but be- 
ing of steel, the plate has ample rigidity. 
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area of nearly three inches by one-half inch 
on each face. 

The negative briquette (carbon of a pri- 
mary cell) is made by similarly mixing a 
finely divided compound of nickel, obtained 
by special chemical means, with a nearly 
equal bulk of fine flakes of graphite and 
solidifying the mixture in a mould into bri- 
quettes of the same size as above. 

A suitable number of positive and negative 
plates are assembled together, being sepa- 
rated from one another only by a thin sheet 
of perforated hard rubber. 

The assembled plates are placed in a vessel 
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CURVES OF DISCHARGE OF EpisoN CELL AT ConstANT CURRENT, 3°24 Hours’ DIscHARGE. 


The positive briquettes (zines of a pri- 
mary cell) are made by mixing a finely di- 
vided compound of iron obtained by a special 
chemical process with a nearly equal volume 
of thin flakes of graphite. The graphite does 








or external containing-cell of sheet steel con- 
taining the potash solution, which, of course, 
does not attack steel. There was, however, 
much difficulty from the action of the potash 
on the so.uered seams of the steel containing- 
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nickel compound, oxidizing it to the hyper- 
oxide of nickel, NiO., a higher oxide than 
the peroxide. In other words, the charging 
current simply carries oxygen in the opposite 
direction against the forces of chemical 
affinity, from the iron to the nickel, and 
stores the energy in:the reduced iron, which 
is, of course, unaffected and passive in the 
presence of the potash solution. On dis- 
charge, the current passes from the positive 
pole through the external circuit to the 
negative pole, and its attached iron or posi- 
tive plate, and then through the solution to 
the negative or superoxide plate. In so do- 
ing the oxygen moves back against the cur- 
rent and partially reduces the nickel super- 
oxide NiO, while oxidizing the spongy iron. 
The energy of burning of the iron and oxygen 
which would be developed as heat in the 
ordinary chemical process is now liberated 
in the circuit as electrical energy. 

The cell is an oxygen-lift. Charging pulls 
the oxygen away from the iron and delivers 
it temporarily to the nickel. The condition 
is then stable, until the circuit of the cell is 
completed. Discharge then allows the oxygen 
to fall back from the nickel to the iron with 
the natural affinity of iron and oxygen. 

This action is very different from that 
which takes place in the lead storage cell. 
Here, neglecting complication, the action is 
usually regarded for practical purposes as 
being represented by the equation 
PbO,+2H,80,+Pb=PbSO,+2H,0+ PbSO,+ 

100 watt-hours, 
where the left-hand side represents the con- 
dition of charge and the right-hand side the 
condition of discharge. Here oxygen is not 
simply transferred in discharge from the 
peroxide to the spongy lead, but the solution 
is changed (theoretically) from an aqueous 
solution of sulphuric acid to plain water. Of 
course the discharge could not practically be 
carried to the point of denuding the solution of 
all sulphuric acid, and a surplusage of acid 
must be used. The equation gives a mere theo- 
retical outline of admittediy very complex 
reactions. In other words, the specific grav- 
ity of the sulphuric acid solution falls dur- 
ing the discharge, and the solution enters 
into the chemical combination. Theoreti- 
cally, for every 445 grammes of active ma- 




















































































not enter into any of the chemical actions, vessel. After many trials, however, Mr. Edi- terial on both plates, 196 grammes of sul- 
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CuRVES OF DisCHARGE OF SMALL MULTIPLE EpisoN CELL WEIGHING 25 PouNnpDs. 


but assists the conductivity of the briquettes. 
The graphite is divided into very thin 
lamine by a chemical process, and these are 
passed through sieves or screens so as to 
leave a size or area of flake that is much 
larger than the area of the perforation in 
the steel windows. The mixture is then 
pressed into briquettes in a mould, under a 
hydraulic pressure of about two tons per 
square inch. The briquettes have a surface 


son found a solder which seems to be entirely 
unaffected by the alkali. 

In charging, the current is, of course, sent 
into the positive pole and its attached nega- 
tive nickel-plate, through the electrolyte, 
and into the positive plate of the iron com- 
pound which carries the negative pole. This 
current deoxidizes or reduces the compound 
to spongy metallic iron and carries the 
oxygen through the film of electrolyte to the 


phuric acid are required to effect the combi- 
nation, or 44 per cent by weight of the ac- 
tive elements, and in practice it is usual to 
allow a weight of sulphuric acid nearly equal 
to half the weight of the elements, or about 
one-quarter of the total weight of the cell. 
In the new Edison cell, on the other hand, 
the theoretical action of the potash solution 
is merely to provide the proper channel 
through which the oxygen ions may travel 
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in one direction or the other—positive plate 
to negative plate in charge, and negative 
plate to positive plate in discharge. Conse- 
quently, the amount of solution needs only to 
be sufficient to fulfill mechanical require- 
ments. It is believed that the weight of 
solution will in practice be only about 20 per 
cent of the plate weight or about 14 per cent 
of the cell weight. In fact the cell may be 
worked in the same manner as the so-called 
primary “dry-cells.” Moreover, if the solu- 
tion should escape, or be carried away, by 
gasing in charging, the only detriment seems 
to be the loss of active surface thereby oc- 
casioned, and it will only be necessary to fill 
up the cells to the proper level with water 
from time to time as evaporation or gasing 
may lower the level. For the same reason 
the specific gravity of the electrolyte does 
not appreciably vary during charge and dis- 
charge. 

The briquettes of active material slightly 
expand on receiving oxygen, and slightly 
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contract on delivering it, that is to say, 
the iron briquettes contract and the nickel 
briquettes expand during charge, while on 
discharge the iron briquettes expand and the 
nickel briquettes contract. The level of the 
solution is in this way scarcely affected. The 
expansions and contractions of the briquettes 
appear to be well within the elastic limits 
of tue spring-ste2l containing-boxes, and con- 
sequently the electric contact is always se- 
cure. The covers or sides of the window 
pockets merely approach to or recede from 
each other slightly during charge and dis- 
charge. Fortunately, steel is a metal which 
possesses this mechanical elasticity in a 
marked degree. 

The action of the charging and discharg- 
ing current upon the briquettes seems to be 
transferred from their external surfaces in- 
wards in a manner similar to the transfer 
of carbon and oxygen in the process of mak- 
ing malleable cast iron in the furnace on the 
principle of cementation. No active material 
has been found to be ejected from the bri- 
quettes through the window perforations, 
even under deliberate over-charging and 
discharging. Such gas as is thereby pro- 
duced makes its appearance on the external 
surface of the windows. 

If the nickel compound had no affinity for 
oxygen, so that energy was neither developed 
nor absorbea in the deoxidation or further 
oxidation of that substance, then the energy 
would be entirely that due to the energy of 
combination of oxygen and iron, stated to be 
79.7 watt-hours, and representing an electro- 
motive force, theoretically obtainable, of 
1.47 volts. If the combination of oxygen with 
the nickel compound be exothermic or 
energy-releasing, then the watt-hours deliv- 
ered (and the electro-motive force) will be 
lessened by the energy necessarily paid back 
to break up the combination. 
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If, on the other hand, the combination is 
endothermic or energy-absorbing, then the 
watt-hours delivered (and the electro-mo- 
tive force) will be increased by the energy 
restored on breaking up the combination. 
Since the superoxide seems not to have been 
known hitherto, no information concerning 
its energy of combination is obtainable. The 
electro-motive force of the cell seems to be 
so near to that of the union of iron and 
oxygen as to suggest that the nickel super- 
oxide is not far from being neutral, or that 
the nickel compound has but little affinity 
for oxygen, although the superoxide appears 
to be quite stable in the cell. 

The new cell does not seem to be appre- 
ciably influenced by changes of temperature, 
and should stand a very low temperature 
without detriment. The electrolyte—potash 
—does not attack any of the ingredients of 
the cell, nor are any of the ingredients solu- 
ble therein. No local action occurs in the 
cell so far as has yet been observed since the 
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past. Mr. Edison believes that of all the 
very numerous compounds of iron, and of 
which he has tried many hundreds, the par- 
ticular compound which he prepares is per- 
haps the only one capable of being used. 

If the dried hydrates or oxides of iron, 
native or artificial, are subjected to electro- 
lytic reducing action in any alkaline solu- 
tion, they remain inert and unaffected. 

On the other hand, if finely divided iron 
obtained by reducing a compound of iron 
under the action of a reducing agent such as 
hydrogen or carbonic monoxide is subjected 
to electrolytic oxidization in an alkaline solu- 
tion it is inert and can not be oxidized. It 
assumes the well-known passive state. 

The same difficulty of passivity affects the 
use of nickel or the negative element. Fine- 
ly divided nickel, reduced from a nickel 
compound, remains inactive when subjected 
to electrolytic oxygen in an alkaline solution. 
The monoxide and the black-oxide or per- 
oxide are also inert. No oxide of nickel is 
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BRIQUETTES AND PLATES UsED IN THE EDIson STORAGE BATTERY. 


electro-motive force is below that necessary 
to decompose water. 

The cell may be fully discharged to the 
practical zero point of electro-motive force 
without detriment. In fact, a cell has not 
only been completely discharged, but re- 
charged in the reverse or wrong direction, 
and after bringing it back to its originally 
charged state by proper restoration of the 
direction of charging current, the storage 
capacity remained unaffected. It would 
seem, therefore, that the cell should be capa- 
ble of withstanding much abuse. 

Diagrams are appended giving the curves 
of discharge of experimental cells. 

Mr. Edison states that “the negative plate 
(nickel) either charged or discharged, can 
be removed from a working cell and dried 
in the air for a week without appreciably 
injuring it, and when the plate is finally re- 
placed in the cell its charge is practically 
undiminished.” 

The positive (iron) plate, if similarly re- 
moved from the cell will be likewise unin- 
jured, but it soon loses its charge by the 
oxidization of the spongy iron with accom- 
panying liberation of heat and appreciable 
rise of temperature extending over a period 
of several hours. On replacing the elec- 
trode, however, in the cell the storage ca- 
pacity is unaffected on recharge. 

As regards cost, Mr. Edison believes that 
after factory facilities now in course of 
preparation have been completed, he will be 
able to furnish the cells at a price per kilo- 
watt-hour not greater than the prevailing 
price of lead cells. 

Having now considered the action and 
properties of the cell, a brief description may 
be given of the difficulties encountered in 
developing it. 

The phenomenon of passivity has probably 
kept inventors from finding this cell in the 


active or can be made active by electrolytic 
action, and the peroxide does not act as a de- 
polarizer. 


The discussion which followed, in which 
Messrs. Mailloux, Steinmetz, Reber, Tor- 
chio, Dr. Keith, C. J. Reed, Entz, Hering, 
Lloyd and others participated, developed 
facts of unusual interest. Numerous ques- 
tions were propounded, to all of which Dr. 
Kennelly made some reply. In one or two 
instances, as, for instance, the questions 
regarding the probable drop of internal 
resistance in the battery or how the drop 
in discharge voltage was manifested, he 
was compelled to reply that he did not 
know exactly, not possessing full data on 
the matter. 

After a half-hour or so of discussion, 
President Hering called upon Mr. Chas. 
J. Reed, of Philadelphia, for a few re- 
marks, 1o which request Mr. Reed re- 
sponded by gracefully waiving his right in 
favor of Mr. Entz, to whom he referred as 
a pioneer in storage battery work. Mr. 
Entz then spoke briefly, stating that ex- 
periments had been tried by himself and 
others on batteries of iron, but without 
the success to which Mr. Edison has at- 
tained. 
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Mr. Reed then spoke at length, as fol- 


lows: 

It seems to me that this battery is an exceed- 
ingly interesting one, and I for one feel like 
congratulating Mr. Edison on the results he 
has attained. The battery is interesting 
from a chemical standpoint, being of an en- 
tirely different type from any of the accu- 

sulators that has ever been put into prac- 
ical use. There have been recently some 

thers working in the same field, who have 
produced batteries of this particular type 
but with other materials, not using iron or 
el, but a battery of the same type. I 
1ad occasion recently to examine such a 
battery and was somewhat surprised at the 
results, some of which were exceedingly in- 
teresting. In the particular case that I re- 
fer to a battery weighing about six pounds 
gave, in its best condition, a capacity of 80 














© of one volt, or something like 16 watt- 
wirs per pound of complete cell, including 
it only the active material but the elec- 
rolyte jar and the negative conductors. 
Ore peculiarity in this particular cell was 
that it showed in a much more marked degree 
than this battery of Mr. Edison’s the success- 
ive chemical changes which take place in that 
cell. In other words, the curve instead of 
being a curve of charge and discharge—in- 
stead of being straight or being a single 
curve—was a multiple curve. The charge 
curve was of this form (making a sketch on 
the blackboard). The electro-motive force 
here at the beginning of the charge being 
about one volt, and at the end of the charge 
about two volts. The discharge curve shows 
vidently that the electrical energy is not 
roduced from a single chemical reaction; 
that there are several chemical reactions tak- 
ing place in succession; that during the 
rly part of the charge there is a chemical 
hange which corresponds to this part of 
ie curve. When all the material has been 
converted into those products, then another 
chemical reaction takes place which requires 
a higher electro-motive force, the absorption 
of more energy, and then a third, and in the 
process of discharging of course the chem- 
ical reaction, which requires the absorption 
of the greatest energy, begins first to reverse 
gives out the greatest energy. The 
electro-motive force drops down to this 
point and so on with the other two chem- 
ical reactions. One peculiarity of this cell was 
that at these points the electro-motive force 
actually fell down below that which it at- 
tained later, discharging in the same cur- 
rent. In other words, with a uniform cur- 
rent the electro-motive force dropped down 
to a certain point and then rose again 
slightly, then dropped down here and again 
went below this level, coming up again and 
going down. Now, it seems to me that a cell 
of this type is interesting particularly 
from three different standpoints. In the 
first place, an ideal battery is one in 
which the material will undergo as little 
motion as possible; the material which en- 
ters into the chemical reaction will remain 
in a certain fixed place. In any cell in which 
the electrolyte takes part in the chemical 
action and combines with the substance of 
the electrode, that of course is impossible; 
the electrolyte has got continually to go into 
and out of the electrode, causing not only 
mechanical disintegration but limiting the 
capacity of the cell by the quantity of the 
electrolyte. In other words, when the elec- 
trolyte is exhausted to a certain extent the 
capacity of the cell is ended, no matter how 
much solid active material you may have 
in the electrodes. Now, in this type of cell 
that difficulty is eliminated. As Dr. Ken- 
nelly has stated, all the electrolyte that is 
needed really is enough to wet the plate, 
and the less you have and the closer your 
plates are together the better off you will be 
because you have less resistance and less 
weight to carry. Another point which, 
theoretically, is of advantage in this type of 
cell is that the resistance tends to remain 
more constant. If we have at the start two 
electrodes, one of which is a metal and the 
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other a metallic oxide, the metal is a good 
conductor, the metallic oxide is generally a 
good conductor, a much better conductor 
than metallic sulphates in the solid state; 
in the process of discharge of a cell of this 
type, no matter whether these particular 
materials are used or some other metals, the 
process of discharge causes the metal to be- 
come an oxide, the metal plates becoming 
an oxide and the oxide plates becoming a 
metal. The change in resistance in general 
we would not expect to be so great as where 
the metal and a conducting oxide both be- 
came a non-conducting sulphate or other 
compound such as we have in the lead cell. 
Now, experience with the various types of 
alkaline zinc-copper batteries has shown 
that also to be the case. There is one other 
chemical reason why this cell seems to be 
exceedingly interesting. It may not be prac- 
tical but it points to the possibility which a 
great many of us have been looking for. 
If we suppose these plates to be made very 
thin, so that they could easily be washed, 
for example; if we imagine a battery to be 
constructed in such a way that we have a 
thin plate with a chin film of the metal on 
the one and a thin film of oxide on the 
other so that the alkaline solution could 
easily be washed out, it does not require a 
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great stretch of imagination to step away 
from the dynamo altogether. In _ other 
words, when this battery is discharged, we 
can take the plates out of the solution, drain 
them off, wash out the alkali, and then we 
have got our oxygen simply reversed, trans- 
ferred from one plate to the other as Dr. 
Kennelly has explained. What we want to 
do is to reverse those plates again. Now, 
there are other ways besides electrochem- 
ical action in which that can be done. For 
example, we have in this particular battery, 
assuming this to be the correct formula, 
nickel hyperoxide, as it is called in the 
paper, to start with. In metallic iron in a 
finely divided state the discharge of that 
battery would naturally result in the pro- 
duction of ferrous oxide first. That would 
be the first step at least. 

Whether that would be final or not I 
would not want to say. And the final step 
in this would certainly be the production of 
nickel monoxide. It might not be the first 
step. It might be, as Dr. Kennelly has said, 
the production of nickel peroxide Ni, Og. 
But metallic iron would certainly not reduce 
the nickel oxide to any lower degree. In 
other words, it would not produce metallic 
nickel unless the electro-motive force dropped 
down to something like four or five hun- 
dredths of a volt. The chemical relation 
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between the forms of nickel monoxide and 
ferrous oxide is very little. I think the 
nickel monoxide is 61 and a fraction calories 
and the ferrous oxide 68 and a fraction— 
about 69. But suppose we have this battery 
in a discharge state; in other words, this 
nickel hyperoxide is reduced to nickel! 
monoxide; metallic iron is oxidized to fer- 
reous oxide and we have the plates cleaned 
from impurities. It is a well-known fact 
that ferrous oxide can be converted back 
into metallic iron by simply heating it to 
about 300 degrees in the presence of hydro- 
and it can be done with carbon 
monoxide. We can also find other ways by 
a dry process or a theromochemical process 
of producing peroxide. I do not mean to 
say that we can produce this particular one, 
but I am speaking now in general of this 
type of battery. I do not mean to say that 
we could do this actually with these par- 
ticular substances. With iron I think it 
would be very plausible that that might be 
accomplished. But suppose we succeed in 
working out a process for doing both. Then 
we can charge this battery without the use 
of any dynamo or any electric current. In 
other words, the battery is not only a storage 
battery but it is an instrument for trans- 
forming heat and chemical energy from 
other sources such as carbon, possibly car- 
bon monoxide or hydrogen, into electrical 
energy. Now that, of course, would not be 
a direct process—an indirect process of 
getting electrical energy, possibly, out of 
carbon; yet it might be a very economical 
process. I think, therefore, that a cell of 
this type is interesting from these three 
reasons particularly. In regard to the ca- 
pacity of a cell of this kind, I made a rough 
calculation of the relative ampere-hour ¢ca- 
pacity of the active material considered in 
itself, without reference to the weight of 
electrodes or the electrolytes of the con- 
taining-cells, which may be _ interesting. 
In the case of the lead cell, where 
a lead sulphate is formed in discharge 
on both electrodes, there would be 
theoretically a total capacity of 44 ampere- 
hours, about, to the pounu of active ma- 
terial, considering botn plates, providing it 
was all utilized. In this cell there would be 
about 160 ampere-hours theoretically to the 
pound of active material. Now, I do not see 
any particular reason in the abstract why 
we should not be able to actually utilize as 
high a percentage of the total active ma- 
terial in this cell as in the lead cell. In fact, 
it seems to me that we might utilize a higher 
percentage from the very nature of this 
cell, that the products formed by discharge 
are not non-conductors, as in the case of the 
lead cell. One of the reasons why we can 
only utilize a small percentage of the ma- 
terial in the lead cell is that the product of 
discharge is a non-conducting substance 
which obstructs the current; whereas in 
this case the products on both electrodes 
remain the conductors, and the only dif- 
ference being that the metallic constituents 
and the oxidized metal change places both in 
charge and discharge. (Applause.) 

_ > 
The American Society of Mechanical 
Engineers. 

The forty-third meeting of the Ameri- 
can Society of Mechanical Engineers will 
be held at the Plankington House, in Mil- 
waukee, Wis., May 28 to 31, inclusive. 
The meetings will be held in the arcade, 
on the second floor, and a large and in- 
teresting programme of attractions has 
been provided. The usual papers, which 
from the programme, give every indication 
of continuing the high professional status 
of the addresses presented on such occa- 
sions, will be read. Members or others 
desiring to attend should communicate 
with Mr. F. R. Hutton, secretary, at 12 
West Thirty-first street, New York city. 
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The Electric Light Convention. 


Hk TWENTY-FOURTH 
tion of the National 
Light Association, held this week 


conven- 
Electric 


at Niagara Falls, was one of the best 
in the history of that body and adds an- 
other to the already long list of memor- 
able occasions with which its name is iden- 
tified. Meeting under ideal conditions, at 
the site of the greatest electric power de- 
velopment in the world and within touch 
of the Pan-American Exposition—that 
marvelous poem of light and the finest 
exemplification of electrical illumination 
ever conceived—the convention has been 
more of a pleasure party than has hitherto 
been its custom. <A large number of the 
members of the association took their fam- 
ilies to the meeting, and the presence of 
many ladies lent an unusual charm to an 
exceedingly enjoyable occasion. 
TUESDAY, MAY 21. 

The convention was called to order 
promptly by President J. B. Cahoon, who 
delivered the following address: 


ADDRESS OF PRESIDENT J. B. CAHOON. 

It becomes my pleasant duty, in the 
first year of the new century, to greet you 
at this historic place, now peculiarly of 
interest to the electrical fraternity by rea- 
son of the partial harnessing of the great 
falls of Niagara, rendering them useful 
and subservient to the demands of men. 
Yet, while we know that thousands of their 
horse-power are being utilized, which one 
of us, standing by their side and listening 
to their mighty roar, can detect this 
change? They seem to hurl back defiance 
at the puny attempts of man to control 
their restless energy. What will be the 
answer of man at the close of the Twen- 
tieth Century ? 

We are wont to class Niagara as the 
ereatest water power in the world, yet it is 
only as the boy to the man, compared with 
some others. For instance, the Victoria 
Falls on the Zambesi River, in the Dark 
Continent, have a fall of 391 feet and a 
width of 3,200 feet, while Niagara has 
only 127 feet fall and a width of 1,968 feet. 

Long-distance transmission of electric- 
ity has become a well-established fact, and 
as high as 60,000 volts have been success- 
fully transmitted, while the distance has 
been steadily increasing. 

The Snoqualmie Falls Power Company, 
of Seattle, Wash., recently operated a mo- 
tor by means of current transmitted over 
a circuit 153 miles in length: the results 
obtained being so satisfactory as to demon- 
strate fully the feasibility of the plan. 

In all parts of the country man is at 
work utilizing the water powers that Na- 
ture has provided, which, until the advent 
of electricity, were in a great measure un- 
available for his work. ‘Those of our asso- 
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ciation who can recall the early days of 
central stations, when a few hundred 
horse-power were sufficient for the de- 
mand, may well feel amazed at the won- 
derful strides that have been made in their 
development during the closing days of the 
nineteenth century; but as the mind of 
man expands and develops, so will his abil- 
ity to grasp higher and greater problems 
carry him on into those larger fields in 
the face of which our present works will 
appear even more pritnitive and puny than 
do now the central stations of the early 
days. As Shakespeare well says, “We must 
construe the times to their necessities.” 

In taking a retrospective glance over 
the past year, we are struck with the fact 
that but little has been brought out that 
marks any distinct advance in apparatus. 
It is as though our associate members in 
the manufacturing field had taken the 
good housewife for an example, and had 
been cleaning here and dusting there; 
clearing away the cobwebs. I hardly dare 
say getting the “bugs” out of things, for 
no good housekeeper would admit that 
there were such things in her house ; never- 
theless, technical “bugs” have appeared, 
and must be gotten rid of before appara- 
tus is perfected, and so, apparently, our 
manufacturers have been busy setting 
their house in order preparatory to the 
next great step in advance. 

Turning to the field of invention, we 
see a few bright rays peeping forth, just 
enough to nourish the hope, ever latent in 
our breast, that some better method of 
illumination is to be given us. Experi- 
ments have been carried on with the 
Nernst lamp with a view to reducing it to 
a commercial basis, and we may soon look 
for its appearance in a practical condition 
for ordinary use. 

Ewald Rasch, a German, has brought 
out an arc lamp somewhat similar in prin- 
ciple to the Nernst lamp in that the car- 
bon rods are replaced by rods of refrac- 
tory material such as the oxides of thor- 
jum, zirconium, magnesium, ete. These 
require heating before they will work, 
which is, of course, objectionable, but they 
possess the great advantage that the elec- 
trodes are permanent and do not require 
renewal. The efficiency is claimed to be 
about double that of the ordinary carbon 
are lamps. By changing the material of 
the rods the character of the light emitted 
may be varied. 

At the conversazione of the American 
Institute of Electrical Engineers, held 
April 12, 1901, Mr. Peter Cooper Hewitt 
exhibited a method of lighting by vacuum 
tubes in which mercury had been placed. 
Upon current being applied from a 115- 
volt circuit, the mercury was first vapor- 
ized and then the vapor heated up to a 
point where it emitted a light so powerful, 
and of such a color, as to make the light 
from an ordinary enclosed are lamp look 
like that given forth by a common gas jet. 


This is not in commercial form, as the 
light is very objectionable on account of 
its ghastly green effect; but experiments 
are now being carried on with other metals, 
and we may look for a successful issue in 
the very near future; for we of this day 
do not question the value of experiment: 
as people did a century ago. In this con- 
nection you will all recall an incident of 
Franklin’s career, when he replied to a 
man that spoke rather contemptuously in 
his presence of Montgolfier’s balloon ex- 
periments: “Of what use is a new-born 
babe ?” 

When you visit the great Pan-American 
Exposition and behold the marked advance 
that has been made in the arts ani 
sciences, even since the World’s Exposi 
tion at Chicago, just think for a moment 
that this could not have taken place ex- 
cept through a series of experiments tax- 
ing the brain and the patience of genius. 
as well as the pocketbook of capital. Both 
have given freely, and the world has at- 
tained a higher degree of civilization by) 
reason thereof. 

As you probably have surmised, the rea- 
son for departing from our usual custom 
and holding this meeting here is that our 
members and friends may be able to visit 
the exposition, and thus combine busines- 
with pleasure and with instruction in 
broader fields than our own. I particu- 
larly commend to your attention, as typical! 
of what American citizens can do, this 
great exposition. The citizens of Buffalo, 
unaided by state or nation, out of their 
own resources and by their courage, en- 
ergy and grit, have created this magnifi- 
cent exhibit, and they may well and proud- 
ly say to all the world: “Come! See! We 
bid you a cordial weleome and we know 
you will depart with a higher idea of 
American skill, of American pluck and 
of American civilization, than you could 
possibly have entertained hitherto.” All 
honor to Buffalo and to its daring citizens 
who have had the courage to bring this to 
pass ! 

In a little work entitled “The Thoughts 
of the Emperor Marcus Aurelius An- 
tonius,” occurs a paragraph that struck 
me as applying with peculiar force to 
this association. Antonius says: “We 
are all working together to one end. 
Some with knowledge and design, and 
others without knowing what they 
do, as men also when they are asleep.” 
Largely incident to the fact that our officers 
are not permanent, and can not well be so, 
ourassociation has dragged along from year 
to year with a membership barely suffi- 
cient to carry on the routine work of the 
association and bear the expenses incident 
thereto without too frequent demands on 
the members for contributions to carry out 
some special line of work. During the 
past year, the matter of increasing the 
membership has been taken up actively, 
and every central station in the United 
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States in towns of over 2,000 inhabi- 
iants has had its attention ¢alled to 
the benefits that would accrue to it 
through becoming a member of this asso- 
ciation. ‘The result has been that new inter- 
est has been aroused in the work of the as- 
sociation, and a very substantial addition 
is been made to our membership. It has 
heen the inauguration of a cam- 
tien of edueation, and, while only a be- 
winning has been made, I feel confident 
that if my suecessors will continue the 
wood work material additions will be made 
and the association will reach the plane 
where it should have been long ago. 
| doubt if there has been a president of 
association up to the present time 
:t has not, at one time or another, urged 
the cooperation of the members in this 
<sionary work; and no doubt many a 
her has left the convention hall with 

hought that he would turn over a 

leaf and assist in this work, but when 

is reached his home and settled down 

‘is accustomed work, the idea has 

iptly fallen asleep and his good inten- 
1s have gone to naught. I can not ap- 

to you in better or stronger language 

have many of my predecessors. I 

purposely avoided urging you un- 

to aid me in this work for the 
-on that past experience in similar 

‘ers showed that the result would be 

tive; but now that a substantial be- 
ning has been made I feel that I can 
cal to you with some degree of assur- 
« that you will join hands with your 

president and carry on the good work 
i successful issue. 
Our committee reports will be presented 
‘or your consideration and action. There 
not one of them but has a practical 
waring upon the work of this associa- 
: and I urge that you give them most 
areful consideration. The papers that 
« been prepared are by men that speak 
th authority on the subjects in hand, 

d I wish to express to the authors my 

»preciation of the cordial response that 

vy have made to our demands upon their 

Every combination of circumstances 

ms to be in favor of this being the best 
onvention this association has ever held, 
ind I hope every one present will depart 

its close with the feeling that he has 
en well repaid for dropping his work 
‘emporarily and joining together here with 
others in a mutual endeavor to give and 
receive knowledge that will be of benefit 
io each and all of those interested in the 
ork of this association. 

The programme as printed was not fol- 
owed, as it was decided that the associa- 
‘ion should visit the Pan-American Exposi- 
‘ion on the next afternoon, a special train 
having been arranged for this purpose. 
In consequence, the first paper presented 
was that of Mr. Calvin W. Rice, entitled 
“Distribution of Current at High Poten- 
tial in New York City.” The paper is 
presented in this issue. The paper was 
hriefly discussed by Mr. Frederic Nic! olls 
and the president. 
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A letter announcing the death of M. Z. 
T. Gramme was read and the following 


resolutions adopted : 


WHEREAS, The National Electric Light Associa- 
tion has been officially advised of the death of 
Z. T. Gramme, in France, it is 

Resolved, That this body hereby expresses its 
deep regret at the loss to electrical invention and 
discovery of this famous honorary member, whose 
work did so much to promote the success of the 
modern art of electric lighting and the economical 
generation of current. 

Resolved, Further. that this resolution be en- 
tered in the proceedings of this convention, and 
be also duly communicated to the technical press 
and that a copy be sent to the Societe Inter- 
nationale des Electriciens of France, to the other 
European electrical societies of which Monsieur 
Gramme was so distinguished a member and to his 
business associates. 


Mr. L. R. Wallis then read his paper 
entitled “The Foresee (4-C) System of 
Charging.” <A very full abstract of Mr. 
Wallis’s paper appears on page 658. At 
the suggestion of President Cahoon the 
discussion of this paper was postponed 
until the members should have time to 
study the tables contained in it. 

Mr. George E. Tripp then presented the 
report of the Committee on Uniform Ac- 
counting. This report. was of great length 
and exhibited remarkable industry on the 
part of the committee in handling this 
important matter. The report was dis- 
cussed at length by Messrs. Frederic 
Nicholls, W. M. Anthony, L. R. Wallis, 
C. F. Hewitt, F. E. Smith, Charles Price, 
Gaylord Thompson and R. L. Drum. 
Upon motion of Mr. Nicholls the report 
was adopted, and a vote of thanks was ten- 
dered the committee. The reading of 
some letters of regret from absentees and 
the nomination of Messrs. Nicholls, Ayer 
and Lovejoy as a nominating committee, 
closed the morning session. 

The convention met again at 2.30 P. M. 
The paper by Mr. Francis W. Willcox on 
“The Practical Side of the Incandescent 
Lamp,” was read and was a long and in- 
teresting analysis of the functions of in- 
candescent lamps from the station mana- 
ger’s point of view, and ably argued for 
the installation of lamps of high efficiency 
wherever the regulation of a system is 
good enough to admit of their use. In 
reply to a question by Mr. McCabe, Mr. 
Willcox said he believed even small alter- 
nating-current stations could and should 
be designed so as to make their regulation 
good enough for this purpose. 

Mr. James I. Ayer, in the absence of 
Dr. Louis Bell, read the following report 
of the Committee on Incandescent Lamps : 
REPORT OF THE COMMITTEE ON INCANDES- 

CENT LAMPS. 


Your committee has the honor to report 
that during the year elapsed since its last 
report, commercial conditions have changed 
in a way which has seriously impeded prog- 
ress towards a uniform standardization 
which we have earnestly desired to form. 

At the last convention, your committee 
brought in a proposal for methods and ap- 
paratus for standardizing lamps which was 
accepted, and had in preparation—both 
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specifications for standard lamp testing, and 
a standard form of photometer which could 
be readily built and operated for the pur- 
pose of effecting such standardization. 

During last summer, and before these 
specifications were completed, there ap- 
peared changes in the art which compelled 
your committee to stay its hand. The 
changes were briefly these—and we desire 
to call your special attention to them as 
having important bearing on the economic 
use of incandescent lamps. 

Your committee had recommended the 
standard measurement in the horizontal 
plane made by revolving the lamp, the forms 
of filaments in ordinary use at the time 
having been such as lent themselves readily 
to useful and fair measurement by this par- 
ticular means which has, at all times, the 
recommendation of simplicity. 

There has developed, however, among 
some of the lamp manufacturers a rever- 
sion to the lofig, straight horseshoe fila- 
ment. The distribution of light from a 
source having its shape is such as to ex- 
aggerate the horizontal candle-power at the 
expense of the luminosity in other direc- 
tions. 

If one takes a carbon filament of given 
dimensions, and by passing an electric cur- 
rent through it, heats it to a given tem- 
perature, the total luminous radiation 
emitted therefrom is substantially a fixed 
quantity, independent of the shape into 
which that filament is built. If the filament 
be formed into a long, straight hairpin 
shape, the horizontal illumination will be 
exaggerated at the expense of the illumina- 
tion above and below the lamp. 

If, as is the practice in some recent lamps, 
the filament instead of being so bent is 
twisted into a number of convolutions, the 
result is a large increase of the light given 
towards the tip of the lamp, with a corre- 
sponding decrease in the illumination given 
in other directions. For, since a filament 
of given dimensions, and at a given tem- 
perature will emit a fixed total quantity of 
light, other things being equal, that filament 
can not be so convoluted-or bent as to give a 
very large proportion of such radiation in 
any particular direction, without a corre- 
sponding decrease of the light in some other 
direction or directions. 

The straight, hairpin filament just re- 
ferred to, facilitates the production of the 
lamp, having an apparently high efficiency 
when measured in the horizontal plane. In 
many, a looped filament gives a correspond- 
ingly high-apparent efficiency when meas- 
ured off the tip of the lamp, while in point 
of tact the two lamps, if provided with the 
same filament, work at the same tempera- 
ture, and work absolutely equivalent in effi- 
ciency. 

Without expressing any opinion for or 
against any particular form of filament, your 
committee submits that under the commer. 
cial conditions just set forth, a horizontal 
measurement or a measurement in any 
other one particular direction, does not and 
can not afford a fair basis for the measure- 
ment of the lamps having filaments of vari- 
ous forms; hence your committee has sus- 
pended action with regard to standard 
specifications for testing, pending investi- 
gation of the present commercial conditions 
for which it was believed that the testing 
facilities directed to be provided by your 
committee would afford a suitable oppor- 
tunity. 

In regard to the establishment of this 
standardizing bureau for incandescent 
lamps with which your committee was 
charged, we have the honor to report that 
negotiations were entered into with Profes- 
sor F. B. Crocker and other officers of 
Columbia University, with reference to fit- 
ting up in that institution a laboratory for 
the preparation of standards and such test- 
ing as might be desired for the National 
Electric Light Association. 

Through the courtesy of these gentlemen 
it became possible to utilize in a large meas- 
ure the equipment which that institution 
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already has, and the only expense which 
would fal: upon the association was the ad- 
dition of a certain amount of special ap- 
* paratus for work purely of standardization. 

The president of the association, at the 
request of your committee, then laid the 
matter formally before President Low, of 
Columbia University, and obtained through 
him a favorable response with respect to the 
project. 

At about the time that the matter was thus 
far settled, a very courteous invitation was 
extended by the testing bureau of the Edi- 
son association, to join forces with it to the 
extent of having the standards and other 
testing work of the National Electric Light 
Association transferred to the laboratory of 
the testing bureau. It also appeared that 
the National Bureau of Standardization 
would probably be authorized (as it since 
has been) by Congress just adjourned. 

In this state of affairs your committee 
was notified by the president through the 
executive committee that the expenditure 
of some $800 to complete the preparations at 
the Columbia University might seem of dubi- 
ous utility, and the matter was thus re- 
ferred back to the committee. 

After mature deliberation your committee 
is of the opinion that the National Standard- 
ization Bureau, however diligently the work 
of organization may be pursued, will be un- 
likely to be in a condition to undertake 
work of the kind required by the associa- 
tion for a considerable period of time, so 
that the production of standards can not be 
depended upon in the immediate future, or 
other work necessary to the investigation 
of the lamp question from other sources. 

With respect to the invitation from the 
testing bureau of the Edison companies, your 
committee feels that while the work of this 
bureau will undoubtedly be carried out effi- 
ciently, it will be of positive advantage to 
the art to have more than one independent 
investigation in the matter of developing 
standards and the correlated questions re- 
garding incandescent lamps which lie within 
the province of the association to investi- 
gate, especially as the president of the asso- 
ciation has very earnestly charged upon the 
committee the consideration of the matter 
of candle-hours, a subject which of itself re- 
quires considerable facilities for investiga- 
tion. 

In our opinion the original idea of the as- 
sociation should be carried out, and the 
arrangement completed with Columbia Col- 
lege to do the work as originally outlined 
in general, subject to such changes and de- 
tails as are hereinafter referred to, for the 
reason that in the present state of the art 
there is no doubt but that it is desirable to 
have as much investigation of the incandes- 
cent lamp from independent sources as may 
be possible. ; 

A deep interest in this particular branch 
of electrical development at Columbia Uni- 
versity would necessarily be developed by 
carrying out your committee’s plan, and in 
the way of profitable investigation in the 
matter of standards of incandescent lamps, 
be equal to many times the sum of money 
involved on the part of this association in 
this transaction. 

Your committee therefore requests au- 
thority to carry out the organization of the 
standardizing kureau under the auspices 
of Columbia University as is herein sug- 
gested, and to incur such expense as may 
be necessary in the way of additional ap- 
paratus for investigations of the candle-hour 
problem, which were not originally con- 
templated in the project for the production 
of standards. 

Your committee believes that this work 
carried out as indicated will be very profita- 
ble to the association, and particularly in 
view of some impending changes in the art 
which may call for the investigation of new 
types of lamps in the near future. 

Our estimate for this initial cost for ap- 
paratus is about $1,000, and we desire au- 
thority to expend that amount. 


The report was discussed by Mr. George 
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F. Hubley, who moved its reference to the 
executive committee with power to act, and 
Converse D. Marsh, who thought the for- 
mation of the National Bureau of Stand- 
ards by the United States Government 
would enable the association to forego the 
expenditure suggested. The motion pre- 
vailed after some argument. 

At 4.30 p.M. the meeting adjourned 
to visit the power-house of the Niagara 
Falls Power Company, which was thrown 
open to the members by the local manage- 
ment. In the evening, through the cour- 
tesy of the Niagara Gorge Railroad Com- 
pany, a visit was made to the whirlpool 
rapids in special cars to witness a beauti- 
ful electrical illumination of the turbu- 
lent waters. 

WEDNESDAY, MAY 22. 

The second day of the convention broke 
with a heavy rain falling and this condi- 
tion of the weather, while interfering 
seriously with the plans that had been 
proposed for a visit to the Pan-American 
Exposition in the afternoon, really result- 
ed in an excellent meeting, as the members 
present all gathered in the Convention 
Hall. The morning’s proceedings were 
opened by the reading of letters of regret 
from absentees and an invitation from 
the Carborundum Company for delegates 
to visit the company’s works. 

The session’s work was begun by the 
resumption of the discussion of the report 
of the Committee on Candle-Power of In- 
candescent Lamps. Professor Goldsbor- 
ough requested Professor C. P. Matthews 
to give an account of the interesting in- 
strument used by him in determining the 
spherical candle-power of arc lamps. This 
Professor Matthews did-at some length; 
the description will be found below in the 
report of the Committee on the Photomet- 
ric Values of Arc Lamps. 

Mr. James I. Ayer then read the report 
of the Committee on Amendments to 
Freight Classification of Electrical Ap- 
paratus. The report stated in strong 
terms the difficulty that has been expe- 
rienced in the past in obtaining an amend- 
ment of this classification, the present 
arrangement constituting what is virtual- 
ly an infraction of the inter-state com- 
merce laws and discriminating strongly 
against electrical apparatus. It was rec- 
ommended by Mr. Ayer that a test case 
be made by the shipment of castings of 
practically similar kind, belonging to en- 
gines and dynamos, across one or two 
states. Under existing classification, the 
engine castings would go as fourth class, 
while the electrical machinery would go as 
first class, paying more than twice as 
much freight. The report was fully and 
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ably discussed by Mr. Scovill, of Cleve. 
land; Mr. Hoyt, Mr. White, Mr. P. s. 
Tilden, the president and Mr. Ayer, and 
a motion to instruct the committee to 
bring the necessary suits and take what- 
ever other necessary steps its judgment re- 
quires was unanimously carried. 

Mr. H. W. Hillman then read his paper, 
entitled “Are Lighting at the Beginning 
of the Twentieth Century.” Mr. Hill- 
man’s paper, which was long and elabor- 
ately illustrated, described the present 
status of are lighting with particular ref- 
erence to series alternating-current light- 
ing and lamps. He referred at great 
length to the standardization of systems 
and sizes and the progress that had been 
made, and quoted a number of interesting 
figures as to the progress of enclosed serics 
constant alternating-current lighting. 

“At present there are about 125,000 
alternating arc lamps in service,” he said, 
“about 60,000 of these having been in- 
stalled last year.” 

He estimated that the additional in- 
come of the central-station business, 
to the introduction of these lamps, has been 
between $5,000,000 and $8,000,000. The 
following interesting comparison was in- 
cluded in Mr. Hillman’s paper: 

“The census bulletin from Washington, 
dated October 25, 1900, gives results of 
the twelfth census of the United States, 
showing 150 cities having a population of 
25,000 or more in 1900. The introduction 
of enclosed arcs for street lighting has 
been so extensive and rapid that 51, or 
33 per cent of the cities mentioned, have 
permanently adopted them. This figure 
refers to those cities of 25,000 or more 
which have actually closed term contracts 
on the basis of enclosed ares, which arcs 
have been installed as a‘system, and the 
subject is almost an old story. When con- 
sidering those cities and central stations 
which are earnestly investigating the en- 
closed are system for street lighting, prac- 
tically 70 to 80 cities of 25,000 population 
or more could be included. This point is 
worthy of mention for the reason that 
there are a few isolated cases where open 
arcs are still specified by city authorities, 
who do not seem to realize that new street 
lighting contracts on the basis of open arc 
lamps are a thing of the past—not repre- 
sentative of modern street lighting prac- 
tice. 

“To show also that large cities, as well 
as small, have taken energetic measures to 
secure enclosed are street lighting, it is 
interesting to note that out of the 51 cities 
which have adopted the enclosed arcs, and 
abandoned the open arcs, 26 of such cities 
are sufficiently large to show 50,000 popu- 
lation, while 10 of these cities have a pop- 
ulation of 100,000 or more, in the census 
of 1900.” 

The discussion was opened by Mr. Fred- 
eric Nicholls, who was temporarily occu- 
pying the chair, and was continued by 
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Messrs. Walton, Wagoner, Walker, Al- 
3echtel, Phipps, Morrow, 


mert, Bailey, 


Captain William Brophy, E. F. McCabe, 
R. 8. Kelsch and the president. The dis- 
cussion brought out no feature of great 
novelty but touched upon many interest- 
ing points, especially in connection with 
trouble with telephone lines due to neigh- 
poring alternating are circuits. 

The mecting then adjourned to an ex- 


ecutive session at which the report of the 
Committee on Legislative Action, present- 
ed by Mr. Samuel Insull, was accepted and 


the committee continued for another year. 
The report of the Committee on Amend- 
ments to By-Laws was also presented and 
this committee was continued, the incom- 
ing president and first vice-president be- 
ing added to it. The following gentlemen 
were elected as officers for the following 
year: 


President, Henry L. Doherty, Denver, 
Colo. 


First vice-president, Louis A. Ferguson, 


Chica: [ll. 

Second vice-president, Charles B. Hunt, 
Lond Ontario. 

For members of the executive committee 
to serve during three conventions: Mr. 


Charles l. Edgar, Boston, Mass.; Mr. D. 


D). Robinson, Seattle, Wash.; Mr. C. C. 
Howell, Knoxville, Tenn. 

For members of the executive committee 
to serve during two conventions: Mr. EK. 
L. Bemis, New Orleans, La.; Mr. Dudley 
Farrand, Newark, N. J. 

Mr. Frederie Nicholls, Toronto, Can- 
ada, was cleeted an honorary member. 

The meeting then adjourned until 2.30 
P. M. 

The afternoon session was called to or- 
der promptly and the discussion of Mr. 
Wallis’ paper on a new system of charg- 
ing for current was taken up. Mr. E. 
Slade. of Quebee, opened the discussion 
and related the troubles he had encoun- 
tered in finding a satisfactory demand 
indicator. He was afraid that Mr. Wal- 
lis's system would frighten his customers. 
In reply to a question, Mr. Wallis de- 
serihed the device used by his company as 
a demand cutout. It consists of a shunt 
and series magnet arrangement so cali- 
braicd that when a customer turns on 
another lamp beyond the maximum capac- 


ity which he is permitted to burn under 
his contract the lights are thrown into a 
rapid flickering, showing him that he has 
exceeded his allowance. Mr. Wallis, also 
in reply to questions, stated that his ta- 
bles, as shown in his paper, were based on 
an intention to earn and pay six per cent 
on the station investment. He has dis- 
couraged convenience or luxury lighting 


ELECTRICAL REVIEW 


and endeavored to encourage, as far as 
possible, the use of electric light as the 
sole illuminant in houses, stores and offi- 
ces. The discussions at this point became 
very general, being participated in by 
Messrs. Charles Price, of New Bedford, 
Mass.; J. M. Walker, New Castle, Pa.; 
Turner, of Cleveland, Ohio; Slade, of Que- 
bee; Smith, of Somerville, Mass.; E. L. 
Bailey, of Dundee, N. Y., and others. 
The discussion ranged over the whole sub- 
ject of charging for current, but bore par- 
ticularly upon the demand-indicator ap- 
paratus and the propriety of so arranging 
this as to permit a customer voluntarily 
to increase the maximum demand the ap- 
paratus permits him; of course this in- 
crease being registered and paid for. Mr. 
J. W. Sachs, of New York, described a 
cutout device for the same purpose as that 
shown by Mr. Wallis. 

It was suggested during the discussion 
that the Wallis system would be ideal if 
there were no such thing as over-capital- 
ization, but that any attempt to educate 
the public, and especially this division of 
charges for current into two parts, one of 
which is a charge for capacity and the 
other for electricity supply, would result, 
in some cases, in giving municipal owner- 
ship a strong handle by which to grasp 
the situation. The discussion was one of 
the best that has been heard at the asso- 
ciation meetings for a long time. 

At this point the second Progress Re- 
port of the Committee for Investigating 
the Photometric Values of Arc Lamps was 
taken up, the report being read by Pro- 
fessor C. P. Matthews, the photometrist 
of the committee. This report was exceed- 
ingly interesting. It described the novel 
apparatus in use and results obtained dur- 
ing a year’s work in testing the relative 
values of carbons for enclosed are lamps. 
The carbons tested were of both foreign 
and American make and the differences 
between these were shown to be exceeding- 
ly small, a result that was perhaps some- 
what unexpected. A full abstract of this 
report will appear in an early forthcoming 
number of the ELecrricaL Review. 

In concluding his report, Professor 
Matthews stated that these were the first 
tests in which the candle-power of are 
lamps had been followed up during the 
life of the lamp. Upon motion of Mr. 
Hubley, of Louisville, the report was ac- 
cepted and the committee continued, and 
a vote of thanks was tendered it for its 
excellent services. 

Professor Goldsborough then defined the 
Hefner unit. In these investigations the 
Hefner lamp, which burns a wick, was 
used, the ratio of this unit of light to the 
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standard British candle being 0.88. Pro- 
fessor Matthews described the lamp. The 
fuel is amyl acetate, the flame burning at 
a normal height of 40 millimetres. Mr. 
C. B. Marsh, of New York, spoke of the 
importance of the secondary electrical 
standard. He mentioned the influence of 
barometric pressure on the Hefner lamp. 
The discussion was continued by Mr. 
Scovil, Mr. Price and the president. 

Mr. W. F. White, of Cincinnati, Ohio, 
spoke of the importance to the association 
of the illumination of streets and the inves- 
tigation of that branch of the subject. He 
thought that the mean hemispherical can- 
dle-power measures were not a good cri- 
terion for the illuminating power of street 
lamps. On account of the lateness of the 
hour, President Cahoon closed the discus- 
sion and called for the report of the Com- 
mittee on Rules for Electrical Construc- 
tion and Operation. These were presented 
by Captain William Brophy, who also re- 
ported on the subject of Grounding the 
Neutral. After the reception of these re- 
ports the meeting adjourned until the next 
morning. 

THURSDAY, MAY 23. 

The last session was called to order 
promptly by President Cahoon, and the 
report of the treasurer was presented. 
This showed the association to be in ex- 
cellent financial condition, a balance of 
$6,000 being on hand. Following the re- 
ception and approval of this report, Mr. 
C. R. Van Trump, of Wilmington, Del., 
read his paper entitled “A Station Load 
Diagram.” This paper will be found on 
page 662 of this issue. 

Following the reading of the paper the 
topical subject “Steam Heating from Cen- 
tral Stations” was taken up, the discussion 
being opened by Mr. Charles R. Maunsell, 
of Topeka, Kas., and continued by Mr. 
Charles P. Welles, of Towanda, Pa., and 
others. 

The paper by Mr. Augustus Tread- 
well, Jr., entitled “Storage Batteries in 
Central-Station Work,” was read, in the 
absence of the author, by Mr. T. C. Mar- 
tin. This paper, which dealt in full with 
the important subject covered by its title, 
was productive of an animated and spir- 
ited discussion, in which Messrs. Charles 
Blizard, Elmer E. Sperry and others took 
part. In closing the day’s exercises, Presi- 
dent Cahoon urged an increase in mem- 
bership of the association, and spoke of 
the value and importance of this organiza- 
tion to its members and to the industry at 
large. The convention was then adjourned 
so that members might attend the Pan- 
American Exposition, where a large num- 
ber of them spent the afternoon in view- 
ing the electrical and other attractions. 

(For Convention Notes see page 678.) 
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The Independent Telephone Con- 
vention. 


The annual convention of the Independ- 
ent Telephone Association of the United 
States of America will be held in Buffalo, 
June 11, 12 and 13. The headquarters of 
the association will be at the Iroquois 
Hotel. 

The programme in full is published be- 
low: 


‘Tuesday, A. M.—Reception of delegates, distribu- 
tion of badges, tickets, etc., at headquarters, 
Iroquois Hotel. 


Tuesday, noon—Opening of the convention in the 
banquet room of the City Convention Hall, 
corner Virginia street and Elmwood avenue. 
Address of welcome, by Mavor Conrad 
Diehl. 

Response by President James M. Thomas. 
Annual address by the president. 

Tuesday afternoon—lInspection of exnibits made 
by manufacturers in connection with head- 
quarters at the Iroquois Hotel. 

Wednesday, 10 a. M.—Second session of the con- 
vention at Convention Hall. 

Paper by Hon. S. P. Sheerin, Indianapolis, 
Ind.; subject, “Village Exchanges, Farmers’ 
Lines, Rates and Their Lessons.” 

Discussion by J. B. Ware, of Detroit. Mich., 
and T. J. Fricker, Ashtabula, Ohio. 

Paper by Chas. E. Wilson, Philadelphia, Pa: 
subject, “Independent Telephone Development 
East of the Alleghenies.”’ 

Discussion by C. E. Stinson, of Rochester, 
N. Y., and Senator C. W. Kline, of Hazleton, 
Pa. 

Reports from various states and other busi- 
ness. 

Wednesday afternoon—lInspection of exhibits by 
manufacturers in connection with headquar- 
ters at the Iroquois Hotel. 

Pan-American Exposition and Niagara Falls. 
Thursday, 10 a. M.—Third session of the conven- 
tion at Convention Hall. 
paper by H. D. 

Ohio; subject, 

Litigation.” 


Discussion by Ed. Kibler, of Newark, 
and C. S. Bash, of Fort Wayne, Ind. 
Reading of paper by E. B. Fisher, of Grand 
Rapids, Mich.; subject, ‘“‘Bell Methods.” 
Discussion by Geo. W. Beers, of Fort Wayne, 
Ind., and W. A. Bisbee, of Savannah, Ga. 
Election of officers and unfinished business. 


Critchfield, of 
“Legislation and 


Reading of 
Cleveland, 


Ohio, 
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The Glasgow ‘Herald”’ Printed 

by Electricity. 

On Friday, May 3, Her Royal Highness 
the Duchess of Fife put into operation 
for the first time the great Hoe press in- 
stalled for the use of the Glasgow Herald 
at the Glasgow Exhibition in Scotland. 
The press is driven by a 50-horse-power 
electric motor, and as the speeds required 
of it vary from 400 to 16 revolutions per 
minute, the regulation requirements are 
severe. A 13-horse-power motor-gener- 
ator is used, which, with the special con- 
troller and reversing switch, enables the 
variations to be made smoothly and rapid- 
ly. ‘The press turns out 48,000 eight-page 
papers per hour, or a 32-page issue at 

2,000 per hour, the paper being fed in 
from four rolls, each one containing four 
miles of paper. 

sntdenllg acini 


Canadian Electrical Association. 


Arrangements for the annual meeting 
of the Canadian Electrical Association, 
to be held at Ottawa, Ontario, June 19 to 
21, are being completed. Information 
may be obtained from the secretary, Mr. 
C. H. Mortimer, Confederation Life 
Building, Toronto, Ontario. 
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James Blake Cahoon. 


Mr. James B. Cahoon, the retiring pres- 
ident of the National Electric Light Asso- 
ciation, was graduated from the Naval 
Academy at Annapolis in 1879, and from 
the United States Torpedo School at 
Newport, R. I., in 1885, taking there the 
post-graduate course in electricity. Re- 
signing from the service of the navy with 
the rank of lieutenant, he became con- 
nected with the Thomson-Houston Com- 
pany in 1889 as manager of the “expert” 
department. At that time this company 
instructed young men in the various de- 
partments of its factory at Lynn, Mass., 
and Mr. Cahoon had charge of this work, 














Mr. JAMES BLAKE CAHOON, 


RETIRINGZPRESIDENT OF THE NATIONAL ELECTRIC 
LIGHT ASSOCIATION. 


as well as serving as engineer of the rail- 
way, marine and special production de- 
partments of the same shops. He was 
later appointed engineer to the local com- 
panies’ committee, and had engineering 
charge of the local lighting, power and 
traction plants in which the General Elec- 
tric Company held a controlling interest. 

In May, 1895, he left this work to be- 
come general manager of the electric light, 
gas, water and street railway companies 
of Elmira, N. Y. He remained in the 
management of these properties until Oc- 
tober, 1899, since which time he has prac- 
tised as a consulting engineer in New 
York city. Mr. Cahoon designed and 
built the fine new electric light plant at 
Syracuse, N. Y., and is vice-president of 
the Oneida Light and Power Company 
of that city. He is a member of numer- 
ous engineering societies, and gained an 
excellent record for work during the brief 
period of the late Spanish War, in which 
he was a volunteer, 
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Rapid Transit Tunnel for Brooklyn, 


After being held up for nearly six 
months by the Municipal Assembly of 
Greater New York, the plan providing fo, 
the proposed rapid transit tunne! under 
the East River has been approved and the 
tunnel will be built. It will run from 
Broadway and Park row, in Manhattan, 
thence down Broadway to Bowling (Green, 
through State street, Battery Park, White. 
hall and South streets, then under the East 
River, connecting with Brooklyn at Joral- 
emon street, thence under Fulton to Flat- 
bush avenue, to Atlantic avenue, where jt 
will emerge. The estimated cost is $7,- 
000,000. ‘Trains will be run throuzh the 
tunnel at a speed of about forty miles an 
hour. 


Siac i ain 
Power Plant at Duluth. 

Plans have been completed by the High- 

land Canal and Power Company, of Du- 

luth, Minn., for an artificial waterway to 

produce 100,000 horse-power for 

ing electricity. 


generat- 
The company proposes to 
construct a system of waterways from the 
north-central part of the county to the 
brow of the hill above Duluth, delivering 
at that point a sufficient volume o! water 
to transmit 100,000 horse-power in elec- 
tricity to the city. The company’s canals 
will have a drainage area of 2,500 square 
miles, and the power furnished will be 
in excess of anything in the country. 


— > _— 


Electric Cars in New York on 
Monday. 

By midnight to-night the three cables 
running up Broadway, in New York, will 
be withdrawn, and to-morrow the entire 
car service on Broadway will be discontin- 
ued to allow the installation of the com- 
pleted electric system. By Monday morn- 
ing early the Metropolitan Street Railway 
Company expects to run electric cars from 
Fifty-ninth street to Fifteenth  sireet, 
and the entire Broadway system is ex- 
pected to be in operation by Monday 
night. 


—— BR -_——— 
The Albany Strike Ended. 


Arbitration settled all differences he- 
tween the striking employés and their em- 
ployer, the Union Traction Company. of 
Albany, N. Y., on May 18, and the men 
returned to work. Each party conceded 
points, the men gaining their extra pay 
and the company retaining the right to 
continue in its employ the non-union 
men, were the real cause of the 
Similar disturbances are rendered 


who 
strike. 
very unlikely by the understanding at- 
tained. 
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MR. EDISON ON HIS NEW STORAGE 
BATTERY. 


AN INTERVIEW WITH THE INVENTOR CON- 
CERNING HIS REMARKABLE NEW 
ACCUMULATOR. 


In his library at the laboratory build- 
in West Orange, N. J., Mr. Thomas 


ing 


A. Edison the other day consented to talk 
a little about the new storage battery 
which has just been described by Dr. A. E. 
Kennelly at the meeting of the American 
Institute of Electrical Engineers. 

“About the new battery? Why, I think 
that the curious phenomenon known as the 
‘passive state’ has concealed the operation 
of this form of cell from scientific men for 
a generation. You know that if you put 
a piece of iron in strong nitric acid it 
goes into what is called the passive state 
and no action takes place. Nothing hap- 


pens at all. The magnetic metals, iron, 


nickel and cobalt, are unique in this re- 


spect. Now that was a good place to start 
experimental work. It is a curious phe- 
nomenon and unique, and I believe the 
passive state has preserved this thing for 
me while all the others were looking in 


other directions for it. 
“Why did I go back to electrical work? 


I have had a hankering after chemistry 
for many years and have turned to it for 
pleasure. Most of my reading for a long 
time has been in connection with this 
science, and I have found it very inter- 
esting. You know I never invent any- 


thing if | can help it that is not wanted. 
I knew that there was nothing bet- 
ter to work on than this storage battery 
[ took it up first about two 
years ago, working at it off and on, so to 
speak, but last August I buckled down to 
it exclusively.” 

Mr. Edison was asked how many ex- 
periments he had conducted before arriv- 
ing at the successful conclusion 
many experiments? We have 
made about 10,000 different tests. Of 
course, you understand that as many as 
60 to SO of these were going on at once. 
It was a rather discouraging thing to 
undertake to make iron serve in the 
storage battery, and that passive-state 


probli m. 


“Tlow 


feaiure made it look like a mighty hard 
wall to climb, but we coaxed it and coaxed 
it until at last it was found out how to 
make iron take in and give out oxygen the 


Way we wanted it. 

“The nearest thing I can suggest as to 
analogy to the way these ironand nickel salts 
behave in taking in oxygen is thecementing 
process by which malleable iron is made. 
The outside layer of iron takes up oxygen 
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and the next layer seems to abstract this, 
and so on until the oxygen permeates the 
mass. It is too much solidified by press- 
ure, I think, for ions actually to travel 
into the mass, and I think something like 
this cementation process actually goes on.” 

Talking of the commercial side of the 
subject and the utility of the new iron- 
nickel-potash cell, Mr. Edison said: “The 
normal discharge-rate of these cells is 
about three and one-half hours. That 
means actually that they will give out 
current without over-discharge faster than 
an automobile can take it. Then, again, 
we have over-charged the cells in one case 
so rapidly that we had to keep them in 
cold water to prevent their boiling; we 
have over-discharged them, and even 
turned them around and charged them 
backwards without doing any damage to 


them whatever. We have pulled the active 
element out of the solution and laid it 
out here in the yard for a week to dry, 
and found that it was all right when we 
put it back in the electrolyte.” 

As to the commercial side of the matter 
it was learned that machinery has already 
been ordered to begin the manufacture of 
these cells on a large scale. The business 
will be conducted without affiliation with 
other corporations as an independent 
manufacturing concern. It is believed by 
Mr. Edison and his associates that com- 
mercial quantities of these batteries will 
be ready for delivery early in the autumn 
of this year. 
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Great Britain’s Copper Supply. 


The following table is from the compila- 
tion made by Messrs. Henry R. Merton & 
Company, of London, England, and shows 
the principal sources of England’s cop- 


per supply, the most important of which 
are given, with comparisons in long tons, 
as follows: 
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Book Reviews 


“Signaling Through Space Without 
Wires.” By Oliver J. Lodge. London. 
The Electrician Printing and Publishing 
Company, Ltd. 133 pages. 5 by 8% inches. 
67 illustrations. Cloth. Furnished by the 
ELECTRICAL REVIEW at $2.00. 


This is a new and enlarged edition of 
Professor Lodge’s classical little book upon 
the work of Hertz and his successors. It 
is hard to decide whether to admire most 
the beauty of the researches that are de- 
scribed, or the lucidity and clearness of 
the language Professor Lodge uses in tell- 
ing of them. 

“The Electrician Electrical Trades Di- 
rectory and Handbook for 1901.” London. 
The Electrician Printing and Publishing 
Company, Ltd. 1,700 pages. 6 by 9% 


inches. Many illustrations, maps, etc. Cloth. 
Furnished by the ELEcTRICAL Review at $5.00. 


This is the famous “blue book,” ap- 
pearing in a new nineteenth edition, and 
is almost too well known to require an 
extended description. For several years 
the publishers of this directory have kept 
up the standard of their most excellent 
work to a point of great perfection. In 
it are included miscellaneous indexes, 
containing Patent Office rules, etce., to- 
gether with many useful tables for refer- 
ence, the British electric lighting acts 
and rules for electric lighting, full infor- 
mation concerning European and Amer- 
ican telegraph and telephone systems, fi- 
nancial information, information con- 
cerning municipal bodies and institutions 
in Great Britain, technical schools and 
colleges, British Government departments 
and a trades directory of electrical peo- 
ple including the entire world. The 
United States division is excellent and is 
carried out to a point of much perfection. 
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A Parlor Electric Car. 


General Manager G. B. McCullough, of 
the Union Traction Company, of Indiana, 
has recently received the handsome pri- 
vate car which was constructed for him 
at a cost of $12,000. The car is 60 feet 
long, painted olive green, with the name 
“Martha” lettered in gold on its sides. The 
interior contains two compartments, one 
known as the red room, and the other as 
the green room; the two rooms are, re- 
spectively, a combination smoking room 
and office, and sleeping and dining room, 
adjoining which is the bath, buffet and 
kitchen. The car is designed to opegate 
at a speed of 50 miles per hour. 


Following this division is a very elaborate 
biographical section containing, in addi- 
tion to information concerning each 
member of the profession mentioned, 
a large number of portraits, many 
of them not hitherto published else- 
where. Large insets give tables of elec- 
tric railways and tramways, electric light- 
ing establishments in Great Britain. 
While the book is essentially British, it 
should be in the hands of every American 
dealer who is endeavoring to increase his 
export trade. It gives much information 
in available compass that is useful to a 
person secking this variety of trade ex- 
tension. 





ELECTROMAGNETIC COILS AND 
PLUNGERS.* 


BY RANKIN KENNEDY. 


This simple combination, so much used 
in electrical appliances, has not, so far as 
the author can ascertain, been treated by 
any one applying the modern views of 
magnetism thereto. Perhaps nothing bet- 
ter is to be found on the subject than 
chapter viii in the book of Professor 
Silvanus Thompson, “The Electromag- 
net,” but it does not go further than cal- 
culating the intensity of magnetic force 
at any point on the axis of a long solenoid, 
and some speculative views as to what hap- 
pens with permanent magnet plungers, 
long plungers and short plungers, all very 
interesting from the point of view of the 
author. 

Perhaps the coil and plunger can be 
best treated as an electromotor, which in- 
deed it is, even in its most elementary 
form. Referring to Fig. 1, the coil car- 
ries a current of 10 amperes, which acts 
on the core, producing a magnetic field 
as shown by the dotted curves. It is evi- 
dent that the wires or conductors cut the 
field precisely as do they in a motor, hence 
the field magnet (the core or plunger) 
will be drawn in or the coil drawn up, 
the action and reaction be opposite and 
equal. 

As the plunger of straight bar form is 
about the worst form of field magnet, even 
for a simple solenoid, it is difficult to cal- 
culate the total flux cutting the coils; but 
given this total flux or induction, the 
number of turns cut across, and the cur- 
rent, we can arrive at once at the pull 
in pounds on the plunger. 

The pull on a conductor in the magnetic 
field of a motor is equal to 

F = CB x .00000685. 

Where F is maximum drag on conductor 
in pounds per foot of length, B = induc- 
tion in C.G.S. lines per square cm. cutting 
through the conductors. 

In a common arc lamp solenoid B may, 
and often does, reach a value of 625; cal- 
culated by the above formula, this induc- 
tion would give 0.04 pound per foot of 
wire cut in the coil carrying 10 amperes. 

A reference to Fig. 1, however, will show 
that no more than half the coils of wire 
can be cut by the field when one-half of the 
coil is filled by the plunger. Let us consider 
different cases. Fig. 1 is a case where coil 
and plunger are equal in length, and we 
have just glanced at its magnetic condi- 
tions when the plunger end is half way 
down the coil. In this position the dis- 
tribution of the magnetic field is much as 





* From the London Electrical Review. 
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shown; one-half of the flux cuts one-half 
of the coil at right angles to the axis, 
and there can be found a point along the 
axis of the plunger where the flux is at a 
maximum in the plunger. This is an im- 
portant point; it is shown at a b in Fig. 1. 
It is a little bit below the centre of the 
plunger, so that when half the plunger 
is in the coil a few of the lines of the 
field will reenter, cutting the coil in the 
reverse direction. 

As the core, or plunger, goes down into 
the coil, this reentering of the lines in the 
reverse direction increases until, when the 
plunger has reached the far end, as many 
lines cut the coil going out of one end of 
the plunger as cut it going in at the other 
and, so that there can be no pull one way 
or other, both fields being equal. This is 
the case of Fig. 2. The coil lies in two 
equal and opposite fields of magnetic force 
or lines at right angles to its axis; it is 
this field at right angles to the axis of 
the coil which we must deal with in all 
solenoidal reactions ; not the field parallel 
to the axis. 

If the plunger is longer than the coil, 
it will arrive at a position of equilibrium, 
with ends protruding equally, as in Fig. 3. 
The two fields of force are acting equally 
on the coil, and if the core is pulled stead- 
ily out we will get more and more of the 
one field removed from it, until a point 
is reached where the action of the other 
field is a maximum. 

With a straight bar plunger and coil the 
field is complicated by leakage, the large 
air-gap allowing the lines to bend round 
and reenter the core. But if we could 
measure the induction through the plunger 
at the point ab, Fig. 4, just at the mouth 
of the coil, we should find this induction 
a maximum when the pull on the plunger 
is a maximum. When the pull on the 
plunger is nil, 7. e., when it is in the coil 
in equilibrium, the line ab, 7. e., the sec- 
tion of the plunger through which the in- 
duction is a maximum, coincides with the 
middle of the coil, as in Fig. 3. As the 
plunger is still further pulled out its mag- 
netism falls, and line a b recedes. 

In treating of irregular cones and tubes 
used as plungers, this law that the sec- 
tional line of the plunger, where the in- 
duction arrives at a maximum, coincides 
with the middle of the coil, decides the 
position of the plunger when it comes into 
equilibrium. 

Now let us consider a better field mag- 
net for the coil. Let the core be long and 
bent into a horseshoe. It is of little prac- 
tical use, considering the position of a core 
end, above the middle of a coil. Fig. 5 
shows a coil and horseshoe plunger. In 
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this case we have the lines of force con- 
ducted round the yoke and flowing in one 
direction only through the sides of the 
coil; we have done away with one of the 
fields, and the pull goes on rapidly increas. 
ing until the core projects a little beyond 
the lower end. In some arc lamps each leg 
of the horseshoe enters a separate coil, 

The induction in the case of a horse. 
shoe plunger comes within more easily 
calculable limits. We have, say, for its 
maximum position, number of turns of 
wire in the coil x by amperes flowing = 
N C, and we have the sectional area and 
length of plungers, also approximate area 
and length of air-gap, from which we can 
arrive approximately at the value of the 
induction in the air-gap. This induction 
known, the pull can be calculated by the 
formula already given. 

Still, a plain horseshoe of round or flat 
iron produces a straggling ill-defined field 
of force. The polar surfaces are small, 
but it is a great improvement on the 
straight bar, where a great pull over a 
fairly long range is required with small 
waste of energy. 

Considered from these points of view, 
the best form of plunger and coil should 
be designed to make the coil wide and 
thin, and to use soft iron tubes inside and 
outside; in fact, a scientific construction 
of the horseshoe type of plunger. 

Here, in Fig. 6, is a section of a coil, 
with an inner and outer soft iron tube, 
connected by a circular yoke, the outer 
tube forming a mantle over the coil. 

We are now coming nearer to a series- 
wound motor. The wires in the air-gap at 
g are the armature conductors, those above 
the air-gap the field winding; it is not 
necessary for me to show how easily the 
pull on this plunger can be calculated for 
any position. It may be pointed out that 
by making the tubes thin enough above 
their polar faces, they can be saturated 
magnetically so that the pull will be pro- 
portional to the current. This is the be- 
ginning of the higher development of the 
coil and plunger. 

If, now, we divide the coil into two 
coils, one an armature and the other a 
field coil, we shall be able to pull the 
plunger up or down by reversing the cur- 
rent in either half. 

A further development arrives at a coil 
and plunger of the shunt-motor type, Fig. 
7, a main coil forming the armature and 
a fine wire-shunt coil forming the field 
winding, together with an outer and inner 
tube with polar faces. Here we have a con- 
stant field, and the plunger may be driven 
up or down according to the direction of 
the currents in the coils. 
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Another modification of the coil and 
plunger, which is designed to give a long 
range of equal pull or push of small force, 
consists of a long solenoid with a still 
longer plunger. 

The plunger carries a magnetizing coil 
wound in two sections, producing a pole 
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A British View of Yankee Mechanics. 
[From London Engineering | 

By those who have onlya slight acquaint- 
ance with the American (Yankee) as seen 
in the mechanical trades, he is often mis- 
judged. While he, no doubt, has a cer- 
tain fondness for money, he does not stand 
apart from men of other climes in that. 

















Fia. 6. 


Fias. 1-6.—ELECTROMAGNETIC CoILs AND PLUNGERS. 


in the middle. The sectional area of the 
plunger and the power of the magnetizing 
coil must be so designed that the plunger 
is magnetically saturated by its own coil. 
A current in the long solenoid outside will 
pull with a long equal range either up or 
down, according to the direction of the 
current in the coil. In Lord Kelvin’s re- 
cording instruments this coil and plunger 


is used: 


it has also been used in an arc 
lamp. 

A very powerful coil and plunger, a 
modilication of the foregoing one, was ap- 
plied by the author to a machine for strik- 
ing a heavy blow; it is sketched in Fig. 8. 
The coil is ironclad, and has two ring- 
shaped inner poles, N S, and a plunger to 
loosely fit the bore. This plunger has cut 
into it a series of grooves in which the 
armalure winding is wound, to produce a 
pole in the middle and one at each end; 
the length of the core is equal to the length 
of the ironclad coil plus the length of the 


stroke. This is a most powerful solenoid 
and core, or coil and plunger, and may yet 
be of considerable use in mechanism. 

A long solenoid with two long horse- 
shoe permanent magnets can be used for 
an equable pull over a considerable range ; 
but permanent magnets are not really per- 
manent when acted upon for any length 
of time by solenoids. 
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His eagerness to acquire it is, at least, 
partially offset by that of some other 
nationalities in their retentive efforts 
after they once gain possession of it. 

It seems to me that 
there is one trait that 
is generally overlooked 
by strangers; and, in- 
deed, not always recog- 
nized even hereat home. 
A man will come and i 
speak of some way he Ss 
wishes to do the work, 
or some little appliance 
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Fies. 7 AND 8.—ELECTROMAGNETIC COILS AND 
PLUNGERS. 


he would like to have made, or some 
change in the casting, that certain opera- 
tions can be shortened or eliminated. 
Why does he do this? 
Does he expect more pay? He is now 
getting as much as the shop ever pays. 
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Does he expect to get a patent on the 
appliance? He is surrounded on every 
hand by them, and not a patent in the lot. 

Does he expect to shorten his day? He 
has his full hours to work the same as his 
fellows, and will have. 

Does he expect to be able to take it easy 
by the change? Not a bit of it, as the 
reason he gives for the change is increased 
production or better work. 

He isn’t working piece-work to get the 
increase. 

To think he would do this without any 
reason would be absurd. 

In some ways he is the laziest man in 
the world. His dislike to doing anything 
that don’t accomplish something is in- 
tense. 

He wants every exertion to result in 
usefulness in some direction. 

To put it in another way, he wants the 
efficiency of his efforts to be as near 100 
as possible. If dollars come from this, well 
and good; but after all that is not the 
mainspring. 

Put him at work where he has no chance 
to think and he loses his strap, and you 
will find that increase of wages will not 
keep it there. 

He will give up an easy job for a harder 
one for the sake of getting where he can 
plan and improve, and will forget how 
hard he is working in his pleasure in do- 
ing the work with less exertion than form- 
erly it was done. 

Mechanically, he despises his fellow 
workman who frets and fumes and tugs 
and strains to do what a little thought 
and ingenuity would do in a much better 
way. 

A gentleman who had come in contact 
with a very competent mechanic for years 
expressed the opinion that hawas the laziest 
man he had ever known; that he was so 
lazy, and hated to work so bad, that when 
there was anything to be done he would 
think of some little scheme to do it bet- 
ter and quicker than the ordinary way, so 
as to be able to do it without work, and 
would hustle around lively, making the 
scheme do the work as he planned it 
should. 

The opinion is a common one, even with 
those jobs that are hard work, that some 
men would be better mechanics if they had 
less muscle, and so had to think more to 
be able to do the work. 

The joy that an astronomer feels in dis- 
covering a comet, that a scientist feels in 
demonstrating the truth of a new theory, 
that an explorer feels in laying open the 
mysteries of a new country, that a chemist 
feels in producing hitherto impossible 
compounds ; this joy is also felt by the true 
mechanic when he improves the efficiency 
of his efforts, and unless recognized in his 
make-up, he is a puzzle. 

That following this feeling generally 
brings the money too is fortunate for the 
world at large, as they are the largest gain- 
ers by it, in material things, and surely no 
one should blame the Yankee who so ar- 
ranged that he got as many dollars for as 
little effort as possible, as that is surely 
just in line with his usual work of high 
efficiency. 
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Convention 
Notes 


F. S. Terry was present, and registered 
from New York. 

The Gregory Electric Company was rep- 
resented by Mr. A. G. Kuhmstead. 

Dr. William Habirshaw was one of the 
prominent and popular men present. 

The Northwest Fixture Company, New 
York, was represented by C. J. Purdy. 

Paul H. Brough, of the Heine Safety 
Boiler Company, was present from New 
York. 

The Bryan-Marsh Company, New York, 
was represented by Mr. Converse D. 
Marsh. 

The New York & Ohio Company, War- 
ren, Ohio, was represented by Mr. W. D. 
Packard. 

The Pittsburgh Transformer Com- 
pany sent, as representative, Mr. F. C. 
Sutter, 

The Chase-Shawmut Company, Boston, 
Mass., was represented by Mr. A. P. 
Moore. 

The Christensen Air Brake Company, 
Milwaukee, was represented by Geo. J. 
Cadwell. 

Mr. W. V. Orr, of the Adams-Bagnall 
Company, Cleveland, was present the last 
two days. 

The Western Electric Company was rep- 
resented by Messrs. Rockafellow and 
I letcher. 

The Okonite Company, New York, was 
represented by Mr. Geo. ‘IT’. Manson, of 
New York. 

Mr. P. C. Ackerman, of the Rhode Isl- 
and Electrical Company, was present from 
New York. 

The Standard Underground Cable Com- 
pany, Pittsburgh, was represented by Mr. 
T. E. Hughes. 

H. T. Paiste Company, Philadelphia, 
maker of switches, was represented by 
Mr. C. J. Hills. 

The General Incandescent Lamp Com- 
pany was represented by Mr. Joseph In- 
sull, of Cleveland. 

Mr. H. L. Parker, of the Emerson Elec- 
tric Manufacturing Company, St. Louis, 
was in attendance. 

The Ansonia Electric Works, Ansonia, 
Ct., manufacturer of wire, was represent- 
ed by W. J. Tonkin. 

The Standard Underground Cable 
Company, New York, was represented by 
Mr. Charles J. Marsh. 

The Chicago Mica Company, Valpa- 
raiso, Ind., was in evidence through the 
presence of C. W. Cobb. 

Pass & Seymour, Syracuse, makers of 
porcelain electrical products, were repre- 
sented by Jno. Brooks. 
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The Fostoria Incandescent Lamp Com- 
pany, Fostoria, Ohio, was represented by 
Mr. J. B. Crouse. 


The Safety Insulated Wire and Cable 
Company, New York, was represented by 
Mr. Avery P. Eckert. 

The Electric Motor and Equipment 


Company, Newark, N. J., was represented 
by Mr. Geo. E. Davis. 


Professor W. E. Goldsborough, of Pur- 
due University, received many friends 
during the convention. 

The American Electrical Works, Provi- 
dence, was represented by Mr. F. E. Dono- 
hoe, of the Chicago office. 


Mr. Samuel Insull, president of the 
Chicago Edison Company, was a promi- 
nent figure at the meeting. 


Mr. P. H. Hover, for the New York 
Insulated Wire Company, was registered 
at the International Hotel. 


The Pheenix Glass Company, New York 
and Pittsburgh, was represented by Mr. 
A. H. Patterson in person. 


The Speer Carbon Company, St. Marys, 
Pa., was represented by Mr. J. S. Speer. 
Mrs. Speer was also present. 


Mr. J. 8. Crider, of the Washington 
Carbon Company, Pittsburgh, was among 
the carbon manufacturers present. 


Mr. George A. McKinlock, president of 
the Central Electric Company, Chicago, 
reached Niagara Falls on Wednesday. 


The Capital Electric Company, Denver, 
Colo., maker of incandescent lamps, was 
represented by some long-distance visitors. 


Mr. James Wolff, Chicago manager of 
the New York Insulated Wire Company, 
arrived early with the western delegation. 


The Lea Electric Manufacturing Com- 
pany, Elwood, Ind., maker of are lamps, 
was represented by Mr. Wm. M. Porter. 


The McRoy Clay Works, Chicago and 
New York, was represented by Mr. John 
T. McRoy in person and Mr. F. F. Kirk- 
patrick. 

The Shelby Electric Company was rep- 
resented by the New York manager, Mr. 
J. C. Wormley. Mrs. Wormley was also 
present. 


Mr. Stephen L. Coles and Mr. M. J. 
Shaughnessy, of the Shaugnessy Agency, 
New York, advertising experts, were 
visitors. 

Mr. J. M. Hill, accompanied by Mrs. 
Hill, was present. Mr. Hill is associated 
with the Electric Vehicle Company, of 
New York. 


The Frank Ridlon Company, Boston, 
one of the pioneer electrical firms of New 
England, was represented by Secretary E. 
W. Kellogg. 


Mr. Marcus Nathan, who has been 
prominent in connection with several elec- 
trical exhibitions of past years, was pres- 
ent one day. 


The New England Electric Manufactur- 
ing Company, Boston, daily distributed 
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flowers, which were especially appreciate 
by the ladies. lit 

The National Carbon Company, Cleye. 
land, Ohio, was represented by Mesgrs, 
N. C. Cotabish, manager of <ales, and 
A. E. Murray. 

Mr. Jas. P. McQuaide, of the National 
Conduit and Cable Company, New York 
was registered at the International during 
the three days. 

The Monarch Fire Appliance Company, 
New York, maker of the fire extinguish- 


er, “Kilfyre,” was represented by General 
C. H. Barney. 


The Eugene F. Phillips Electrica] 
Works, Limited, Montreal, Canada, was 
represented by Mr. Geo. H. Oheey, sec- 
retary-treasurer. : 


The American Vitrified Conduit Com- 
pany, New York, was in evidence through 
Mr. B. S. Barnard. Mrs. Barnard and 
daughter were with him. 


Mr. Jas. W. Godfrey, of the India Rub- 
ber and Gutta-Percha Insulating Com- 
pany, was also present among those promi- 
nent from New York city. 


The Hart & Hegeman Manufacturing 
Company, Hartford, Ct., manufacturers 
of the Hart switches, was represented by 
Mr. A. H. Pease in person. 


The Munder Electrical Works, manu- 
facturer of incandescent lamps, was rep- 
resented by Mr. C. F. Munder in person. 
Mrs. Munder was also present. 


Mr. J. G. Pomeroy, of the Chicago 
branch of the Adams-Bagnall [lectric 
Company, manufacturer of the are lamps 
of that name, was in attendance. 


Mr. Charles S. Barkelew, of the Barke- 
lew Electric and Manufacturing Com- 
pany, Middletown, Ohio, spent ‘luesday 
and Wednesday at Niagara Falls. 


Mr. Luther Stieringer was overcome 
with congratulations for the accomplish- 
ment of the splendid illumination effects 
at the Pan-American Exposition. 


The Stanley Electric Manufacturing 
Company, Pittsfield, Mass., was represent- 
ed by Messrs. W. B. Jackson, of Pittsfield, 
and Chas. E. Bibber, of New York. 


The Hunter Fan and Motor Company, 
Fulton, N. Y., was represented by one of 
its New York representatives from the 
office of E. B. Latham & Company. 


Among those present from the Sawyer- 
Man Electric Company were Messrs. C. 8. 
Jennings, of New York, and Frank 8. 
Smith, G. A. Nellis, of Pittsburgh. 


The H. W. Johns Manufacturing Vom- 
pany was represented by Messrs. Berry 
and Sachs, of New York. This company 
had an exhibition of the Sachs fuses. 


The Dale Manufacturing Company, 
New York, manufacturer of electric light 
shades and fixtures, was represented by 
President John Dale and O. J. Bryan. 


The Phelps Company, of Detroit, Mich., 
was represented by Mr. W. J. Phelps, 
manager. This company is placing oD 
the market the “Hylo” incandescent Jamp. 
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Mr. A. A. Thresher, of the Thresher 
lectric Company, Dayton, Ohio, arrived 
Thursday morning and met many people 
interested in the fine electrical machinery 
he is manulacturing. 


Mr. Elmer W. Gillmer and T. H. Lane 


were present from Warren, Ohio, repre- 
centing the Warren Electric and Specialty 
Company and the Colonial Electric Com- 
pany, of Ravenna, Ohio. 

Mr. Jas. I. Ayer, one of the ex-presi- 
dents of the association and now general 
manager of the heating department of the 
Simplex Electrical Company, was present 
to renew acquaintances. 

The Crescent Manufacturing Com- 
pany, Chicago, exhibited a new cord- 


spool contrivance for regulating the plac- 
ing of incandescent lamps. Mr. A. Meyer, 
of the company, attended. 

The Stanley Instrument Company, 
Pitistiel{ and New York, was represented 
by Mr. 8. V. Ochs. This company made 


an extubit of the Stanley wattmeters in 
one of the hotel parlors. 

The Electric Storage Battery Company, 
Philade|hia, was represented by Mr. 
Chas. Blizard, general manager of the 
company, from the home office, and Mr. 
Albert ‘lavlor, of New York. 

The Sprague Electric Company was 
represcicd by Mr. Henry G. Issertel, E. E., 
manaver the sales department for the met- 
ropoliian district, and Mr. Alex. Hender- 


son, tianazer of the conduit department. 


The Gould Storage Battery Company, 
New York. made a display of storage bat- 
tery plates and tabulated data apropos of 
the ( sattery, in the main corridor of 
the hotel. in charge of Mr. Wm. W. Don- 
aldsou. 

Tho Columbia Incandescent Lamp Com- 
pany, Si. Louis, Mo., was represented by 
Mr. \. ©. Garrison, vice-president, and 


Mr. Rt. b. Corey, of New York. This 
company distributed favors—an artistic 
button and pin. 


Mr. Walter Cary, president of the Mil- 
waukee Klectrie Company, was present 
from Milwaukee, also Mr. M. E. Baird, of 
this company’s New York office, who also 
represented the Browning Manufacturing 
Company, of Milwaukee. 

\iessrs. Bergtheil and Young, members 
of the firm of Bergtheil & Young, of Lon- 
don, England, which acts as the Conti- 


nental agents for the Bullock Electric and 
Manwfacturing Company, were welcomed 


by American acquaintances. 


The John A. Roebling’s Sons Com- 
pully was represented by the following 
xenilemen: Mr. H. L. Shippy and Messrs. 
F. W. Harrington, G. W. Swan, D. F. 
Ivans, H.C. De Camp and W. P. Bowman, 
and Geo. C. Bailey, of Chicago. 


_ The Westinghouse Electric and Manu- 
facturing Company, of Pittsburgh, Pa., 
was largely represented. Among the gen- 
tlemen present were Messrs. C. F. Scott, 
\. J. Wurts, W. M. Probasco, F. H. Tay- 
lor, of Pittsburgh. Other representatives 
‘rom different cities were present. 
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The American District Steam Com- 
pany, Lockport, N. Y., was represented 
by Messrs. Bishop and Hall. ‘This com- 
pany manufactures and installs the Holly 
system of steam mains for exhaust steam, 
which is in use by many electrical sta- 
tions. 

Mr. Frank G. Bolles, representing the 
combined sales department of the Wagner 
Electric and Manufacturing Company 
and the Bullock Electric Manufacturing 
Company, was present, also Mr. Francis 

' B. Smith, of Buffalo, district manager for 
this organization. 

Mr. B. C. Kenyon, general manager of 
the Diehl Manufacturing Company, was 
present during the three days of the con- 
vention. This company has recently been 
the victor in another suit anent fan motor 
construction, the last being against the 
Dayton Fan and Motor Company of Ohio. 

Mr. C. O. Baker, Jr., master of trans- 
portation, decided it wise to postpone the 
trip by special train to the exposition, 
planned for Wednesday, because of the 
rain. The transportation facilities were 
adequate to all demands, which was a mat- 
ter of satisfaction because of the many 
ladies present. 

The Manhattan General Construction 
Company, of Newark, New York and Chi- 
cago, maker of the Manhattan types of 
are lamps, was well represented by Presi- 
dent S. Marsh Young, Mr. G. B. Griffins, 
of the Boston office, and Mr. Hubbard, of 
the New York office. Mesdames Young 
and Hubbard were also present. 


Mr. Norman McCarty, general sales 
manager for the United States Carbon 
Company, Cleveland, Ohio, announced at 
the convention that the receivership ap- 
pointed for this company would not deter 
the company from continuing the manu- 
facture of carbons as heretofore. Mr. Mc- 
Carty is an old-time convention attendant. 

Mr. R. B. Corey, of New York, was 
present. Mr. Corey is the sales agent in 
the metropolitan district for the follow- 
ing: American Circular Loom, “Bossert” 
steel outlet boxes, “Erickson” insulating 
bushings, panels, ete.; “Electroduct” in- 
terior conduits, Columbia incandescent 
lamps, Hart & Hegeman switches, Simplex 
wires and cables. 


The American Circular Loom Company 
was represented by Mr. R. B. Corey, of the 
New York office; Mr. T. G. Grier, of Chi- 
cago; Mr. E. L. Decker, of Somerville, 
Pa. Mr. A. T. Clark, of this company, 
was accompanied by Mrs. Clark; Mr. J. 
L. Wilson, by Mrs. Wilson. Mr. H. B. 
Kirkland, of this company, was also a 
well-known man present. 


Hon. Charles R. Huntley, former presi- 
dent of the National Electric Light Asso- 
ciation and director of the Pan-American 
Exposition, kept open house at the Inter- 
national Hotel, and entertained his num- 
erous friends from all over the United 
States. Wednesday evening Mr. Huntley 
gave an informal dinner, which was 
greatly enjoyed and brought forth numer- 
ous bright and witty speeches from the 
participants. 





679 


The Standard Paint Company, New York 
and Chicago, was represented by Messrs. 
J. C. Shainwald, western manager, and 
F. F. Vanderwater,of New York. This com- 
pany distributed a pretty souvenir in the 
shape of a fancy paper knife with inscrip- 
tions of the “P & B Products.” The 
Standard Paint Company is reproducing 
at the Pan-American the unique building 
made entirely of P & B Products which 
was erected at the Paris Exposition. 

General Electric Company representa- 
tives present were: Messrs. J. R. Lovejoy, 
general manager the lighting department ; 
W. R. L. Emmett, engineer lighting de- 
partment; E. E. Gilbert, assistant mana- 
ger lighting department; E. A. Carolan, 
assistant general manager foreign depart- 
ment; M. A. Oudin, engineering depart- 
ment; H. W. Hillman, lighting depart- 
ment; A. D. Page, manager incandescent 
lamp sales; F. W. Willcox, assistant mana- 
ger incandescent lamp sales. 

—_-g>e—__—— 
Power-Generating Facilities in 
Lapland. 


Recent official calculations estimate that 
the total power of the large waterfalls in 
Lapland which are suitable for generating 
electricity reaches a total of 10,000,000 
horse-power, the average head being taken 
as 1,213 feet (370 metres). One company 
is already engaged upon a generating sta- 
tion in the vicinity of one of the large 
falls, and will use the power to work the 
poorer quality of iron ores in its mines. 

——_ +2 — 

Reporting Incoming Steamers by 

Wireless Telegraphy. 

From the New York Quarantine Sta- 
tion to a point off the island of Nantucket 
is a distance of about three hundred and 
ten miles—a distance which is covered 
by the modern express transatlantic steam- 
ship in something like fourteen hours. 
All of these vessels pass within easy wire- 
less telegraph range eituer of Siasconset 
or of Nantucket Shoais Lightship, No. 
66, which is anchored some fifty miles to 
the southeastward of the island of Nan- 
tucket. The value of an information 
service concerning incoming steamships 
which might be distributed a full twelve 
hours before their arrival at their ports 
is too great and evident to require argu- 
ment. The expense of installing a wire- 
less telegraph system for this purpose is 
so small in comparison with the benefits 
that would be derived from it that it seems 
strange that it has only lately been under- 
taken. The New York Herald, with ad- 
mirable enterprise, has just undertaken 
the establishment of such a system. 

scaillllllideassn 

At the Pan-American Exhibition visi- 
tors will have the opportunity of seeing a 
small building made of aluminum. This 
structure will be octagonal, and it will be 
as large as can be built in a space 15 feet 
square. The height will be about 22 feet, 
and it will be made of No. 24 sheet. 
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Automobile Parts. 


The interest in automobilism, which has 
become so widespread through the United 
States, has encouraged the establishment 
of a supply depot for automobile parts. 
The accompanying illustrations represent 
a gasoline automobile, all the parts of 
which are made by A. L. Dyke, St. Louis, 
and are supplied to those who wish to 
finish such a vehicle by their own work. 





Fic. 1.— AUTOMOBILE MADE 


. 1G. 2.—Gaso- 
FROM Stock Parts. Fic. 2.—Gaso 


LINE ENGINE. 
Castings of all the parts of the engine and 
the running gear of the vehicle are car- 
ried in stock, as well as all the parts neces- 
sary for making the various details of the 
structure of the machine. These are sup- 
plied, together with working drawings, 
making it only necessary for the amateur 
who desires to build his own automobile 
to finish the castings, do two or three 
days’ work at the forge, and make, paint 
and upholster the body. 

Fig. 2 shows the general type of the en- 
gine used on this vehicle, which is claimed 
to possess important and novel features of 
construction. The cylinder and its head 
are all in one casting and are arranged 
for water cooling. In this way all of the 
packing and facing ordinarily necessary 
are done away with and machine work on 
the apparatus reduced to a minimum. The 
engine is also useful for other purposes, 
such as running machinery and small dy- 
namos, and in launches. It is rated at 
three horse-power. 

——— ee 
A New Cable-Testing Outfit. 

The portable cable-testing set shown in 
illustration was recently designed by Mr. 
Henry W. Fisher, of the Standard Under- 
ground Cable Company, of Pittsburgh, 
and represents the latest ideas in appara- 
tus of this class. It is designed for tests 
where a strictly portable set is required, 
and therefore is compact and com- 
paratively light in weight. In addition to 
measurements of capacity, insulation and 
conductivity resistance, it is possible to 
locate faults by the Murray or Varley 
loop tests. Mr. Fisher has also intro- 
duced a method for locating breaks in ca- 
bles where the conductor has parted, and 
a new method for measuring capacity in 
which a telephone is used in place of a 
galvanometer. 

To operate the apparatus rapidly and 
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without complication, a set of double- 
throwswitches change the connections from 
one test to another without the use of in- 
convenient flexible cords and without the 
necessity for remembering a complicated 
scheme of connections. 

For use with this new testing set a port- 
able D’Arsonval galvanometer of high 
sensibility has been designed and is so con- 
structed that the apparatus can be used «in 
a laboratory or out of doors as may be re- 
quired. 

Although this new cable-testing set has 


not been placed on the market more than 
a few weeks, it was perfected by Mr. 
Fisher some time ago and is entirely be- 
yond the experimental state. 

The apparatus is manufactured by Mor- 
ris E. Leeds & Company, and is handled 
by James G. Biddle, Philadelphia, who is 
selling agent for the manufacturers. Upon 





GRAPHITE DyxAMO BRUSH. 


request Mr. Biddle will send a detailed 
description of the apparatus. Telephone 
engineers in particular, it is believed, will 
find such an equipment of great value in 
cable testing. 





ape 
New Power-House in Pittsburgh. 
Contracts have been awarded by the 

Pennsylvania Railroad Company for the 
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~*~ Graphite Dynamo Brushes. 

Of all the various substances that have 
been tried for the manufacture of brushes 
for dynamo machines and motors since 
the early days when M. Gramme used g 
“brush” of copper wires to collect the 
current from the commutator of his 
dynamo, nothing has been found more 
generally satisfactory than carbon in some 
of its various forms. The ordinary gas 
carbon, or carbon manufactured from 
petroleum residues, has come into use con- 
siderably, but in order to minimize cer- 
tain disadvantages which these brushes 
have shown, the Joseph Dixon Crucible 
Company, of Jersey City, N.J., has brought 
out the graphite brush which is shown in 
the accompanying illustration. It is well 
known, of course, that graphite has a wide- 
spread use as a lubricating material, and 
this peculiar property of the substance is 
invaluable in this new use for it. The 
brushes are made in a large number of 
sizes, and for practically every variety of 
dynamo machine and electric motor. 

-.- ; 
Minerals in Cuba. 

By request of General Leonard \Vood, 
Governor-General of Cuba, the United 
States Geological Survey sent out Mr. 
Charles Willard Hayes to conduct investi- 
gations in Cuba and the Isle of Pines re- 
garding the mineral resources of those 
islands. Mr. Hayes reports that the 
mineral resources of Cuba are of greater 
variety and extent than has ever been 
imagined in this country. Copper, iron 
and asphaltum, have been found in 




















A New CaBLe-TESTING OUTFIT. 


construction of its great power plant in 
Pittsburgh. The building will cost about 
$150,000, and the ironwork alone $30,- 
000. Plans and specifications for the 
work were drawn by the engineering de- 
partment of the Pennsylvania Railroad. 


Matanzas, while on the Isle of Pines are 
deposits of marble of unusually fine 
quality. Santa Clara province also con- 
tains copper, while in Havana and Pinar 
del Rio provinces are other equally rich 
leads. 
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becuse 
sk? ORT AND DOMESTIC 
queue see hs al 

The s! .rine eable which has just been 
laid be : Marseilles and Tangiers in- 
augura : elaborate system of cables by 
which Frence proposes to put herself at a 
cost of 3 56,000 in direct communication 
with ber rernote colonies and foreign coun- 
tries. 

R: Commissioner Roberts of the 
West ralian Government recently ar- 
rived in \ew York. His visit, which will 
be a joo2 one, is for the purpose of closing 
some i». ortant contracts for railroad equip- 
ment, <¥nen an Australian railroad com- 
missiouer ast visited us—Mr. Oliver, of New 
Soutl. \\ales—it resulted in the placing of 
contr: or eectrical equipment alone 
whic regated nearly $800,000. 

Uni tates Consul Winslow, at Liége, 
Belgi eports that the trade between the 
consul strict in which he is stationed 
and , United States is undergoing im- 
portan inges which he considers will be 
greatly ‘v our advantage, the consumption 
of Av.crican goods being several times as 
great it was three years ago, our 
supe in manufacturing lines having 
come 2 ally to be recognized by the Bel- 
giat 

F hipments of wire recently made 
thr: stern ports by the American Steel 
and Company, reached a total of nearly 
3,500 n one week, the figures showing 
an increase of nearly 20 per cent when com- 
par: the wire shipments sent abroad 
during previous month, which went 
principality to South America. During the 
wee’ mentioned Australia was a heavy cus- 
tomer, txhing 1,209 tons, or nearly a third 
of the ent.re amount. Shipments to South 
America included 16 consignments aggre- 
gating 751 tons, while to the United King- 
dor lots were sent, the balance going to 
continental Europe and South Africa. 

7 ‘x new turbines for the Niagara Falls 
Power Company, which were designed after 
planus prepared by Escher, Wyss & Com- 
pai f Zurich, Switzerland, are to 
come from the plant of the I. P. 
Morris Company, of Philadelphia, Pa. The 
turbines will have a capacity of 5,000 horse- 
power apiece, and will differ considerably 
fron *he wheels now in use, which were de- 
signed by Piecard, Pictet & Company, of 
Geneva. The difference is principally that 
the now wheels have the guides and buckets 
enclosed in a wheel case and tubes which al- 
lox ® utilization of the full available head 
of water. The new machines will be de- 


| some time during August, and will be 
“1 to drive the six generators which were 

ered in last November from the General 
Elec*ric Company. 

_inerican tools are stated to be far ahead 
or any others shown at the Glasgow, Scot- 
land, International Exhibition, and even 
nelishmen admit that there never has been 
such a collection of machines, tools and iron- 
work gotten together anywhere. The Ma- 
cuinery Hall at the exhibition is 500 feet 
- by 360 feet wide and contains all the 
aratus with the exception of the power- 
erating plant, which is in an annex. The 
exhibit of the Kempsmith Machine Tool 
Company, of Milwaukee, Wis., is represented 
as a “perfect revelation to the British engi- 
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neer.” Says a Glasgow exchange: “Such a 
collection of lathes, drills, cutting and turn- 
ing tools of every kind, hardly could be pro- 
duced by any British maker or of such ex- 
quisite finish and durability. As a fact, 
there is not one maker on this side who 
could produce anything equal to it. Even 
the electrical installations of this commer- 
cial metropolis are American.” 


During the week of May 6 to 11 exports of 
merchandise from the port of New York 
were valued at $12,990,419 as against $10,- 
032,340 in the preceding week and $11,154,- 
474 last year. The total exports since Jan- 
uary 1 amount to $195,795,483 as against 
$197,789,985 for a corresponding period last 
year. The April figures as reported by the 
Treasury Department uphold the expectation 
held out at the end of the nine-month period 
cf the last year. At the close of 10 months, 
the excess of the exports over imports is 
$584,212,306. Even admitting that the ex- 
ports will drop a little in May and June as 
they did last year, the total exports for the 
fiscal year will be about $1,500,000,000, while 
the imports will barely reach $800,000,000, 
making a total commerce of $2,300,000,000 
and an excess of exports over imports of 
$700,000,000. This will give a lower increase 
in the total commerce than that reported for 
several preceding fiscal years, but an excess 
of exports $85,000,000 greater than the 
hitherto banner year of 1898. The gain in 
total commerce from 1897 to 1898 was $21,- 
800,000, in round numbers; from 1898 to 
1899 it was $76,539,000; from 1899 to 1900, it 
was $320,000,000, while the increase from 
1900 to 1901, now promises to be about $55,- 
500,000. The gain in exports over last year 
seems likely to be fully $200,000,000. 


| Electric | 





Lighting 


Oakland, Cal., proposes to build a munic- 
ipal electric lighting plant at a cost of about 
$175,000. 

A bond issue of $10,000 has been recently 
made by Iuka, Miss., for the proposed elec- 
tric lighting plant. 

Bids are desired for the purchase of a 
franchise for an electric light plant in Or- 
lando, Fla. Mr. James Duke is city clerk. 

An electric lighting line extension, 16 miles 
long, has been completed for the American 
Electric Light Company, of Carthage, N. Y. 

Improvements are to be made to the plant 
of the Sante Fe Water and Light Company 
at Silver City, N. M., at a cost of $5,000. 

An electric lighting plant is to be built on 
the San Francisco River at Bisbee, Ariz., by 
the General Electric Company, of New York, 
at a cost of $1,000,000. 

Bids are wanted at once in Covington, Ga., 
for an electric light plant with a capacity of 
36 arc and 3,600 incandescent electric lights, 
the upset price being $15,000. 

The ordinance recently introduced into 
the common council of Columbus, Ohio, for 
a municipal electric lighting plant has 
passed, the estimateu cost being $110,000. 

Construction work has been begun on the 
proposed plant of the Portsmouth, N.H., 
Gas, Electric Light and Power Company. 
When finished the plant will have cost about 
$500,000. 

A $10,000 bond issue has been voted by the 
city of Tullahoma, Tenn., for an electric 





lighting plant, and $25,000 for waterworks, 
which will probably be run in connection 
with it. Mr. F. B. Martin is commissioner. 


A plant which will supply Logan County 
with electric light and power is to be built 
soon in Logan City, Utah. Messrs. C. Garff, 
Isaac Smith and D. W. Fullmer are said to 
be interested. 

Construction work on the proposed elec- 
tric lighting plant at Jackson Junction, 
Mich., is to be postponed, probably until next 
year. The plant when finished will cost 
about $300,000. 


A company is reported to have been organ- 
ized in St. Michaels, Md., with $10,000 capital 
to erect an electric lighting and ice plant. 
Mr. O. Hammond, Glenn Building, Balti- 
more, is interested. 


Bids are wanted at once in Manchester, 
Vt., for such machinery for the new electric 
lighting plant as has not yet been contracted 
for, the estimated cost being $20,000. Par- 
ticulars may be had of Mr. John Marsden. 


A franchise has been granted by Coopers- 
ville, Mich., to the Grand Rapids, Grand 
Haven & Muskegon Railway Company for 
the electric lighting of Coopersville. A sta- 
tion will be erected, which, with its equip- 
ment, will cost $38,000. 


A steel dam is to be thrown across the 
Chesapeake and Ohio Canal at Great Falls, 
Md., by the Great Falls Power Company, 
which will make extensive improvements to 
its plant at a cost of about $1,500,000. Mr. 
C. H. Lieb is president of the company. 


Bids will be received until June 15 by the 
city of Montreal, Quebec, for installing and 
maintaining arc and other electric lamps in 
the streets and public places of the city. 
Certified checks for $50,000 must accompany 
the bids. Mr. L. O. David is city clerk. 

Sealed proposals were received up to 
May 21 by the Board of Public Works of 
Nashville, Tenn., for the construction of a 
municipal electric lighting and power plant. 
Particulars may be obtained of the Board 
of Public Works, Mr. A. G. Fite, chairman; 
Charles S. Brown, consulting engineer. 

On April 30 power was turned on at the 
plant of the Pike’s Peak, Colo., Power Com- 
pany. The plant generates at the present 
time 2,200 horse-power, and the current is 
transmitted to a station in Victor, where it 
is used for lighting purposes and to oper- 
ate the several plants of the Woods Invest- 
ment Company. 

Reports from Vancouver, British Colum- 
bia, state that the Stave Lake Power Com- 
pany has secured a 50-year franchise to oper- 
ate an electric power plant, which will be 
built 31% miles from Vancouver, and 25 
miles from New Westminster, generating 
17,000 horse-power, which will be trans- 
mitted into both cities for lighting, power 
and street railway purposes. Messrs. J. B. 
Ferguson and G. C. Hinton, of Vancouver, 
are said to be back of the project. 

In the two years that municipal plants 
have been permitted in the state of Massa- 
chusetts, 18 such systems have been estab- 
lished in as many towns with populations 
varying from 1,000 to 7,000. Published tes- 
timony apparently shows that they have 
been more profitable than the majority of 
private plants throughout that state, 14 of 
the municipal plants operated in as many 
towns yielding net profits of 12.3 per cent, 
while in 43 towns which were served by 
private electric corporations the return is 
stated to be but 6.4 per cent. The statistics 
given are probably made up :n the usual 
manner, and if investigated would doubtless 
show a different standing for the two va- 
rieties of plants. 
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A franchise was recently granted by the 
town of Springfield, Mo., to Henry A. Coit, 
of St. Louis, and R. P. Halderman for the 
installation of a local telephone system. 


A telephone line is to be erected by the 
Delaware & Hudson Railroad Company in 
connection with its telegraph signal sys- 
tem, the company believing that it will be 
of little utility in the smaller stations where 
the signalmen are not telegraph operators. 


Contracts were recently let by the People’s 
Telephone Company, of Detroit, for the con- 
struction of its Detroit system, the contract 
calling for a switchboard with an initial 
equipment of 6,000 separate lines and a gross 
capacity of 12,000 lines. The contract 
amounted to $203,000, of which about $125,- 
000 is for the switchboard. 


Efforts are being made by the Rural Tele- 
phone Company, of Waterloo, Mich., to se- 
cure enough subscribers so that it can obtain 
an entrance into Ann Arbor. The company 
has at the present time about 500 instru- 
ments connected and expects in the near 
future to establish connections between 
Jackson, Ann Arbor and Howell. 


The New York Herald, with highly com- 
mendable enterprise, has arranged for wire- 
less signals to announce incoming steamers 
from the Nantucket shoals lightship. Wire- 
less telegraphic communication will be es- 
tablished between that point and the shore 
at Sankaty Head, Nantucket Island, 43 miles 
distant, and from there telegraphed to the 
Herald office in New York. This will be a 
gain of some 13 hours in reporting steamers. 


Since January 1, 517 new telephone com- 
panies have been formed in this country, 
with a total capitalization of $43,000,000, 
while others already working have increased 
their capital stock about $35,750,000. Some- 
thing like 427 franchises have been applied 
for, 124 of which have been refused. Two 
companies have passed out of existence and 
it is estimated by the statisticians that there 
are 115,000 persons employed in the tele- 
phone business. 


Consul Jones, of Funchal, Madeira, says 
that the Eastern Telegraph Company has 
just finished laying a cable from Falmouth 
to St. Vincent, Cape Verde Islands. It passes 
through the office of the Western Telegraph 
Company, Limited, at Funchal, and is worked 
in connection with the Cape St. Helena 
route. The latter company- has landed four 
cables at Funchal—two to Lisbon and two 
to St. Vincent. One of the Lisbon cables 
is continued to Brazil and connects that 
country with Europe. The direct cable route 
from Funchal to the United States is via 
Lisbon and the Azores. The tariff to New 
York is about 50 cents per word. 


Messrs. A. E. Adams, Jules Vautrot, Jr., E. 
A. Seeley, C. B. Selby and S. B. Claypool are 
reported to have secured a purchasing op- 
tion on the Columbia Telephone Company, 
of Portland, Ore. Portland has a popula- 
tion of 93,000 and the Columbia Telephone 
Company, which has a liberal perpetual 
franchise and earned $13,000 net in the past 
year, can be greatly extended if the capital 
is increased as these gentlemen propose to 
do, bringing it up to $500,000 immediately 
after if they succeed in securing the system. 
They also desire to secure an exchange at 
Tacoma and then consolidate the Tacoma, 
Seattle and Portland companies, thus 
strengthening each exchange without pro- 
moters’ charges or the loss incident to han- 
dling matters in a small way. All the capi- 
talists interested with the exception of Mr. 
Claypool are Ohioans. 


UNIVERSITY OF ILLINOIS—An illus- 
trated lecture on “Alternating-Current Pow- 
er Work,” in the series arranged by the 
Mechanical Engineering and Electrical En- 
gineering Society, was delivered April 30, 
by Mr. T. P. Gaylord, of the Westinghouse 
company. The treatment of the subject was 
thoroughly interesting. It followed the 
broad lines of electrical industrial develop- 
ment now so active in electric lighting, rail- 
way and power transmission, and application 
to manufacturing establishments. Electric 
generators, oil-cooled transformers, rotary 
converters and constant and variable speed 
induction motors of the Tesla type were 
shown and described. Thé most recent type 
of motor has been largely and successfully 
introduced by this company for cranes and 
hoists, wvodworking shops and foundries, 
and many other industries requiring variable 
speed. Excellent views and descriptions 
were given of the large shops of the com- 
pany at Pittsburgh. 

THE UNIVERSITY OF WISCONSIN has 
established a Summer school for apprentices 
and artisans in its college of engineering at 
Madison, Wis., to benefit machinists, engi- 
neers, superintendents of electric light 
plants, waterworks power stations and 
other similar interests and for young men 
who wish to qualify themselves for such bus- 
iness. The full four years’ professional 
course in engineering is not required for 
these employments but to satisfy the de- 
mands made upon these classes of men it is 
necessary for them to obtain considerable 
theoretical and practical knowledge not ordi- 
narily had in the schools of the college. At 
the present time the school term is six weeks 
during the Summer and it is believed by the 
officials of the school that many of the stu- 
dents in attendance will be those who are 
regularly employed in responsible posi- 
tions and who may be able to obtain leaves 
of absence for the purpose of obtaining in- 
struction. One of the leading purposes of 
the school is to supplement the work of the 
correspondence schools so that those who 
come with a fair knowledge of the theory of 
a certain line of practice could spend their 
entire time in the shops or laboratories and 
so practise or prove experimentally the 
scientific principles learned from _ books. 
Prospectuses will be mailed upon applica- 
tion to the registrar of the University at 


Madison. 


Mr. William A. Wallace, a well-known Chi- 
cago, Ill., telegrapher, died recently at 
Gowanda, N. Y. Mr. Wallace was born at 
reneva, N. Y., in 1836, and in 1852 was ap- 
pointed to a manager’s position at Amherst- 
burg, Canada, by Mr. H. P. Dwight. For 
three years in that city he published the 
Telegraph. In 1857 he worked for the West- 
ern Union Telegraph Company at Chicago, 
and in 1864 was the Buffalo agent for the New 
York State Associated Press, distinguishing 
himself in a trial of speed by receiving six 
copies on a manifold of 2,464 words of Con- 
gressional proceedings in one hour without 
a break. In this feat he was timed by the 
late J. D. Reid and A. S. Brown, of New 
York. Afterwards, in Chicago, he pub- 
lished the Switch. Mr. Wallace was in his 
time one of the most brilliant operators in 
the United States. 
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RIGHT OF PROPERTY IN NEWS—an 
injunction has been granted by Mr. Justice 
Kohlsaat in the United States Circuit Court. 
in the case of the Western Union Telegraph 
Company against the National Telegraph 
News Company and others, restraining the 
latter from publishing, selling or transmit. 
ting through their tickers, or otherwise, 
news, quotations or other information which 
may hereafter be collected, formulated or 
transmitted by the Western Union Tele. 
graph Company through its tickers, the 
prohibition holding good until one full 
hour from the time such news items are 
first printed and appear upon the ticker 
tape. Judge Kohlsaat holds that the West. 
ern Union has a right of property in the 
news and information collected by it at its 
own expense, and that its property rights in 
such information do not cease when it is 
published on the tickers rented to its 
patrons. The court also ruled that this 
right can be of little or no value after 60 
minutes from the publication of such news 
by this company when published on the 
tapes of such tickers, but that after the 
lapse of such time the complainant wouid 
suffer no material injury by the publication 
of such news items on the part of the de 
fendants. 





Automobile 
Notes # # 


Italy is apparently following the iead of 
American cities in experimenting with auto- 
mobile fire engines, and one was recently 
tried in Turin, the experiment turning out 
very satisfactorily, as the machine devel- 
oped 17 miles an hour fully loaded. 








United States Consul Guenther, of Frank- 
fort, Germany, in a recent report, announces 
the appearance at Nurnberg of the first au- 
tomobile sleigh in the German Empire. The 
vehicle is said to have been constructed by 
the Nurnberg Motor Factory Union. 


A novel system of pacing is soon to be 
introduced at the Friedenau bicycle track, 
in Berlin, Germany. Several electric motor 
tandem bicycles are to be used, but instead 
of being operated by accumulators on the 
machines themselves, they will be connected 
with an overhead wire similar to the ones 
used in electric tramways, and will be fed 
with current from this by a trolley. 


The Internal Affairs Committee of the 
Senate of the State of New York amended 
Assemblyman Doughty’s bill, regulating the 
rate of speed for automobiles in cities to 
eight miles an hour, and 15 miles an hour 
on public highways in unsettled communl- 
ties. The amendment also gives the Park 
Department of New York city exclusive 
control over the speeding of automobiles 10 
all public parks, parkways and driveways. 


There are at present in Italy five auto- 
mobile factories with works in Turin, Milan 
and Florence. The most important of these, 
La Fabricca Italiana di Automobili, is estab- 
lished in Turin, and started in March of 
last year with a capital of 1,000,000 francs, 
and has turned out since its organization 50 
carriages and motorettes. The Italian 
automobiles are said to be similar in appear- 
ance to the famous Panhard et Levassor 
French vehicles, and are expected to take 
part in the tour of Italy soon to be held. 
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Electrical 
Securities 


The conviction is strong that the large 
interests are again working in 

after the panic of Thursday, May 
that the railway combination plans 
will be carried out and will be quite compre- 
hensive. All securities are claimed to be in 
4 stronger technical position than has been 
the case for a long time, stocks having 
passed into exceptional strong hands. The 
mass of these securities will not seek the 
market until offered for investment in a dif- 
ferent form. ‘The local transportation stocks 
in New York closed the week very strong, 
believed to be caused by syndicate buying. 
The lighting and telephone stocks displayed 
strengil Conservative people announced 
themsel\ bullish on the stock of the 
3rooklyn Rapid Transit Company. The elec- 
trical equipment of the Manhattan Elevated 
is proces rapidly and excellent results 
is expected. The summer business un- 
doubtedly will be quite large with swiftly 
moving open cars. It is claimed that the 
new electrical system wil reduce the cost of 
running to a saving annually of not less than 
$1,000,000, which is equivalent to more than 
two per cent on the Manhattan stock. 
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New York: 


Highest. Lowest. ae 
7734 68 


I REY pe ide a atalarataty 4 2 
so Sadao .» 22416 203 222144 
Gen. Wlee..cs-- ocr ecee ae 210 223 
Wath Blcsesscrcesnnuses 11814 105 11744 
fet-St. Rye o.scissiees 170 153 168 
Thied Ave. R R..esces. 125 120 125 
Kings County kleetric.. 195 185 185 
N. } iN, J. Tel. Co. 178 168 168 
Te Fah Coas.ccans 6 5 6 
The Kings County Electric Light and 
Power Company, of Brooklyn, has declared a 
quarterly dividend of 1% per cent payable 


The General Electric Company has de- 
clared a quarterly dividend of 2 per cent on 
its common stock payable July 15. 

The decision of Chancellor H. C. Pitney 
refusing to restrain the Amalgamated Cop- 
per Company from absorbing the Boston and 
Montana companies and the Butte and Mon- 
tana companies, caused prices to advance 
harply. especially. for the Montana stocks 
lirectly affected. 

The stockholders of the New York Gas, 
Electric Light, Heat and Power Company 
he stockholders of the Edison Electric 
illuminating Company voted favorably on 
the proposition to consolidate with each 
ott the vote being practically unanimous. 
The meeting was held May 20. 

Boston, May 18: 








one 
oe) See eer rrr ryt 736 
ROR cede taevesen, < andcseeuneaden 8 
vy Eng Tel Wena ca daivictaleueane bale sae awed 142 
br cen cunsencskbsneescretecsantvens 3214 
Vesting. Mfg. ie xicase we) ocean ee 
Edison tl be Cec orecccesececcccesessoorces * 260 


The report of the Mexican ‘Telephone Com- 
pany for March shows a net profit of $6,076, 
an increase over March of the previous year. 
The company now has 3,549 subscribers. 

President Alexander Cochrane, of the 

merican Telephone and Telegraph Com- 

i\y, has called a special meeting for June 
3 to vote upon a proposition to increase the 
capital stock from $100,000,000 to $150,- 
00.000. The meeting will be held in New 
York city. The news of this proposition 
caused the stock of the company to ad- 
vance. It closed Monday at 180. an ad- 
vance of 7 points. 

Philadelphia, May 18: 


om 
BOCt OOO Mise ag Saecevenwevedesuaceeasne 10 
Philadelphia E lee Medd Gan Uetee bss ce wane 6 
WOR: ERNGHOM: occc5 cteresscctsdeceewsenas 32 
United GEOG: .. ckccwcees ieceavaauuennnale 119 
BIEC: BVO. HRC Cone ceca sacies sacniectcnasensanes 60 
BNCG; Bit eee Whack ox cccakecssovceerawssss 60 


It is stated that the proceeds of the 
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$2,000,000 increase in the capital stock of the 
Bell Telephone Company, of Philadelphia, 
will be expended chiefly on the Delaware and 
Atlantic system, which is controlled by the 
Bell company, of Philadelphia. 


Chicago, May 18: 


Cl sing 
Ciitcasa: Bion: EGR « «ccs. cccieccceecses 173 
Central Union Telephone...............0008 48 
Chicago Trlephoune..........cccccccccccccsene 260 
Mie eM cdtecae veanasadatenks suaeeo nex acnd 1414 
Un. Trac. MiccacCdewddescecase cuacavangavesd 58 
Metropolitan Bl... .....sccccoccccssesscocesess 8646 


The plan for consolidating four of the five 
elevated railways in Chicago is proceeding 
satisfactorily. This plan does not include 
the South Side Elevated, as the owners of 
this road are not willing to consolidate at 
the price offered. Mr. T. J. Ryan, of New 
York, is interested in the promotion of the 
consolidation. The stock of the Union Loop 
has advanced because of its central position 
in the consolidation and it is now selling at 


123. 


MR. MALCOLM W. FORD has recently re- 
signed as secretary of the Automobile Club 
of America. 

MR. W. J. CARROLL, of St. Catharines, 
Canada, has been appointed chief engineer 
of construction on the Van Horne system of 
railways in Cuba. 

MR. RALPH DENIO, superintendent of 
the Bristol Railroad, was recently appointed 
general manager, secretary and treasurer of 
the Sherbrooke, Quebec, Railway Company. 

MR. RAY S. BLINN has been appointed 
chief engineer of the Canton & Akron Trac- 
tion Company, with headquarters in the Fol- 
well Building, Canton, Ohio. 

MR. JAMES ROSS, a director of the Do- 
minion Iron and Steel Company, and also 
vice-president of the Montreal Street Rail- 
way Company, has recently returned from a 
visit to England. 

MR. FRANK W. THOMAS has been ap- 
pointed master mechanic of the Stillwater 
& Mechanicville, N. Y., Street Railway, 
which will run an electric line between Troy 
and Lake George. 

MR. JOHN H. RACER and Miss Mary E. 
Enyeart, of Troy, Ohio, were recently mar- 
ried at Covington, Ky. Mr. Racer is vice- 
president of the Dayton & Troy Electric 
Railway Company. 

MR. H. F. J. PORTER, late manager of 
the Chicago office of the Bethlehem Steel 
Company, has been appointed New York sales 
agent of that company, with headquarters 
at No. 100 Broadway. 

MR. FREDERICK THOMPSON, of Mon- 
treal, Quebec, has been selected as the elec- 
trical engineer who will value the electric 
lighting plant which the city of Kingston 
expects to purchase after arbitration. 

MR. A. M. STEVENSON, who for 12 years 
has been attorney for the Denver, Colo., Tram- 
way Company, has resigned, and his suc- 
cessor will probably be Mr. Isaac N. Stevens. 
Mr. Stevens was a recent visitor to New 
York. 

MR. GEORGE F. CHAMBERLAIN, of Har- 
rison, N. Y., chairman of the law committee 
of the Automobile Club of America, was the 
first automobilist to take out a license under 
the new state law governing automobile 
driving. 

MR. F. STUART WILLIAMSON, consult- 
ing structural engineer, has recently entered 
into copartnership with other gentlemen 
under the firm name of Charles Henry Davis 
& Partners, with New York offices at 25 
Broad street. 

MR. A. R. SHATTUCK, president of the 
Automobile Club of America, sails for 
Europe about June 1, and will spend two 
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months touring in France. Mr. Shattuck 
has ordered a foreign automobile, which will 
be ready for him on his arrival. 

MR. W. L. MELLON, of the well-known 
banking house of Mellon Brothers, of Pitts- 
burgh, Pa., has been elected president of the 
Pittsburgh & Birmingham Traction Com- 
pany, which plans extensive improvements 
in both cities. 

MR. CHARLES E. SHARP, of St. Louis, 
Mo., was a New York visitor last week. Mr. 
Sharp is a dealer in electrical supplies in 
his city and is quite familiar with the south- 
ern and Mexican trade, and reports that the 
demand for electrical goods in that section 
is constantly growing. 

MESSRS. H. WILSON YOUNG and Ed- 
ward Bergtheil, of Bergtheil & Young, Lon- 
don and Manchester, England, are making a 
brief stay at the Waldorf-Astoria in New 
York, having just returned from a short 
western trip. ‘lheir visit to this country was 
made to purchase electrical apparatus. 


MR. T. C. FRENYEAR, general agent in 
Buffalo, N. Y., of the Westinghouse Electric 
and Manufacturing Company, has accepted 
the presidency of the International Rapid 
Transit Company, of Buffalo, which has re- 
cently taken over the property and fran- 
chises of the International Ferry and the 
Fort Erie Ferry Railway companies. 

MR. KOTARO SAKURA, of Tokio, Japan, 
is now in Pittsburgh, Pa., examining the 
structural steel products made by the Amer- 
ican Bridge Company. Mr. Sakura is the 
Japanese Government architect, and has 
supervision of the construction of the Im- 
perial Arsenals at Kuri and Mizura. He 
will remain in the United States for several 
months. 


MR. THOMAS H. MACK, who has been 
contract agent of the New York Telephone 
Company for the past eight years, has re- 
signed on account of poor health. During 
his administration the number of telephones 
in use in New York has increased sixfold. 
Mr. Mack organized his department on the 
excellent lines of making a friend of every 
customer or possible customer. 


MR. M. MAREAN, manager of the West- 
ern Union Telegraph Company, at Washing- 
ton, D. C., and Mr. George W. Ribble, man- 
ager of the Postal Telegraph-Cable Com- 
pany, same city, accompanied President Mc- 
Kinley and party on their western tour. The 
newspaper representatives accompanying 
the party had everything smoothed for them 
in sending messages about the incidents of 
the trip to the various papers, and the re- 
ports have been unusually complete and 
accurate. 

MR. EDWARD J. WILCOXEN has been 
made superintendent of the Rochester, N. Y., 
& Sodus Bay Railway Company. Mr. Wil- 
coxen was born in 1871 and in 1888 entered 
the employ of the Buffalo, Rochester & Pitts- 
burgh Railway Company as mileage clerk. 
His advance from that time has been steady, 
and in May of 1900 he was appointed as- 
sistant superintendent of the Rochester & 
Sodus Bay Railway Company, his marked 
ability having secured him his present ap- 
pointment when Mr. H. A. Nichols found 
that the Rochester Railway required his en- 
tire attention. 

MR. G. U. G. HOLMAN, who for some time 
past has been connected with the switch- 
board engineering department of the General 
Electric Company, at Schenectady, N. Y., has 
been appointed general manager of the 
Canadian Electric Light Company, of Quebec 
and Levis, Province of Quebec. Mr. Hol- 
man was graduated by the Massachusetts 
Institute of Technology in 1889, and has held 
several important offices, among them being 
that of engineer of the Mather Electric Com- 
pany; manager, secretary and treasurer of 
the Cheltenham Electric Light, Heat and 
Power Company. In 1897 he was made vice- 
president of the electrical section of the 
Franklin Institute, of Philadelphia. Mr. 
Holman entered upon his new duties on May 
15, his headquarters being in Quebec. 
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THE THRESHER ELECTRIC COMPANY, 
Dayton, Ohio, is mailing a blotter illustrative 
of the “perfect regulation” of Thresher gen- 
erators. 


THE McDERMID MANUFACTURING 
COMPANY, Chicago, IIll., announces that it 
has removed its factory to advantageous 
quarters at 118 to 132 West Jackson Boule- 
vard. 


THE AMERICAN BRIDGE COMPANY, 
New York city, shipped from its Pencoyd 
plant during March 7,339 tons of steel, which 
the company believes is the largest ship- 
ment made by any bridge shop in the world. 


THE PERU ELECTRIC MANUFACT- 
URING COMPANY, Peru, Ind., is mailing a 
catalogue of “Pemco” rosettes for fuses. 
The book is well illustrated with designs of 
the rosettes and will be forwarded upon 
application. 


THE CHICAGO ARMATURE WORKS, 
Chicago, Ill., desires to announce that it has 
moved its offices and works to its new plant 
at Blue Island, I1l., a suburb south of Chi- 
cago and convenient to the city, where it has 
larger and improved facilities for expedi- 
tiously handling its business, which is stated 
to be rapidly increasing. 


THE ELECTRIC APPLIANCE COM- 
PANY, Chicago, Ill., states that it is having 
busy days in its shipping department. While 
the demand seems to be for everything in the 
line of electrical goods, the percentage of 
increase in sales of the Adams-Bagnall arc 
lamps is stated to be more noticeable than 
for the company’s specialties. 


THE ERICSSON TELEPHONE COM- 
PANY, 296 Broadway, New York, recently 
received a communication from the disburs- 
ing officer, U. S. V., Signal Office, War De- 
partment, Washington, stating that a report 
of the department upon the Ericsson tele- 
phone was favorable, and ordering 200 
bridging instruments to be shipped to Ma- 
nila, P. 1. 


THE INTERNATIONAL SPECIALTY 
COMPANY, 1005 Monadnock Block, Chi- 
cago, Ill., is mailing a pamphlet entitled 
“Dollars.” The pamphlet illustrates the 
Schwarze telephone. The book is instruc- 
tive, and tells the reader, first, how to make 
dollars, and then how to save them. Copies 
of the book are being sent throughout the 
United States, and will be mailed on request 
to any one who desires to learn more of the 
Schwarze product. 


THE CENTRAL ELECTRIC COMPANY, 
Chicago, Ill., has issued a new price list and 
discount sheet under date of May 1, apply- 
ing to its general catalogue. These sheets 
have been distributed to all the company’s 
customers who are in possession of a general 
catalogue, and any one who did not receive 
a copy is requested to advise the company, 
in order that the omission may be traced 
and the mistake rectified. The Central com- 
pany is desirous of keeping its customers 
well posted in regard to the latest prices on 
all its products. 


THE STANDARD TELEPHONE AND 
ELECTRIC COMPANY, at Madison, Wis., 
was damaged recently to a small extent by 
fire. Fortunately the company did not lose 
any part of its machinery and its business 
was only interrupted for a short time, less 
than two days in fact, in order to adjust 
losses with insurance companies. The friends 
of this enterprising house will be pleased 
to learn that the fire in no wise interfered 
with the work of filling orders or making 
shipments. 
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THE EUREKA ELECTRIC COMPANY, 
INC., Chicago, Ill., will not have an exhibit 
at the Pan-American Exposition proper, but 
instead of that will make an extensive dis- 
play at its Buffalo salesrooms, 578 to 580 
Ellicott square, Pratt & Woodford, the com- 
pany’s eastern representatives, being in 
charge. The Eureka company’s telephone 
apparatus, switchboards and exchange appli- 
ances are too well known to need any com- 
ment, and any inquiries made to Messrs. 
Pratt & Woodford will be given prompt and 
careful attention, while visitors at the sales- 
rooms will be welcome at all times. 


THE DRIVER-HARRIS WIRE COMPANY, 
Newark, N. J., manufacturer of Climax and 
Advance resistance wires and dealer in fine 
sizes of brass, copper, steel and German- 
silver wires, is sending out a good advertise- 
ment in the form of a folding celluloid rule 
12 inches long. One side of the rule 
is laid off in inches and the metric system, 
while the other side bears the calendar for 
the year. The Driver-Harris wires are well 
known and favorably commented upon by 
the electrical field and have met with sub- 
stantial support from manufacturers all 
over the country, being used liberally for arc 
lamps, rheostats, heaters, measuring instru- 
ments and general work of all sorts that 
requires conductors of accurate resistance. 


THE WESTERN ELECTRICAL SUPPLY 
COMPANY, of St. Louis, Mo., reports that 
its spring business has opened up in a most 
gratifying manner, every department of its 
business being rushed with orders. The 
company states that it is meeting with un- 
paralleled success in the introduction of its 
new J. M. standard junction boxes, claim- 
ing that wherever these boxes have been put 
in they have met with the greatest success, 
and that all contractors say this is the most 
economical and best arranged box that they 
have ever used. The boxes are made in two 
general types, one for surface and one for 
concealed work. A special bulletin dealing 
with these boxes has been prepared by the 
company and will be mailed, free, upon re- 
quest. 


THE VALUE OF A BATTERY of chloride 
accumulators as a reserve power in case of 
emergency was forcibly illustrated on the 
evening of May 11, at Philadelphia, Pa., dur- 
ing the severe electrical storm which visited 
the city at that time. A portion of the gen- 
erating machinery at the Union Traction 
Company’s Ogontz substation was disabled 
by lightning, and the battery station at Erie 
and Germantown avenues carried this sec- 
tion of the load for almost a half-hour, while 
connections with the Beach street power-house 
were being made. Without the battery this 
section of the road would have been forced 
to suspend operation for a considerable time. 
The batteries are the regular product of the 
Electric Storage Battery Company, of Phila- 
delphia. 


THE AMERICAN ELECTRIC FUSE COM- 
PANY, of New York, Chicago and San Fran- 
cisco, desires to call attention to the fact 
that its factory has been removed to Adrian, 
Mich., where larger and better facilities for 
turning out work have been afforded. The 
company states that it is now employing over 
100 people, while the demand for its goods 
has been so unprecedented that it is behind 
time on its orders. New arrangements have 
been made by the company which will enable 
it to more than double its former capacity 
for supplying porcelain, with which ma- 
terial it has had difficulty heretofore, so that 
there is not likely to be further delay in fill- 
ing orders for insulators. Contracts have 
been recently closed with several of the 
largest telephone companies in the United 
States, the company reports, for the furnish- 
ing of its standard lines of protectors, con- 
nectors, fuses, ete. The company expects 
soon to send out an entirely new line of il- 
lustrated printed matter. Applications for 
descriptive literature should be directed to 
the company’s office at 345 to 347 South Canal 
street, Chicago, Ill. : 
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CLARENDON, TEX.—Clarendon 
phone Company. $3,000. 

TRENTON, N. J.—Union Telephone Com. 
pany. $3,000. Incorporators: W. H. Reeves 
and M. W. Hargrove. 

CHARLESVILLE, IND.—Charlesvilie Tele. 
phone Company. $200. Incorporators: Dr, 
N. R. Johnson and others. 

IUKA, ILL.—Daniel Telephone Company, 
$10,000. Incorporators: G. E. and P. B, 
Daniels and J. W. Harrison. 


CHICAGO, ILL.—American Motor Coach 


Tele- 


Company. $100,000. Incorporators: F. and 
H. F. White and A. F. Brown. 

MACEDON, N. Y.—Macedon Electri« Rail- 
way Company. $30,000. Directors: ¢. A. 


Lux, S. P. Nichols and E. B. Norris. 


MILO, ILL.—Milo & Bradford Tele»vhone 
Company. $5,000. Incorporators: John Me- 
Clane, L. H. Reed and H. S. Pettigrew. 


CHICAGO, ILL.—Telephone Auxiliaries 
Company. $10,000. Incorporators: li. P, 
Young, N. S. Smyser and E. J. Wilber. 


AVON, ILL.—Avon Mutual Tele;hone 
Company. $1,500. Incorporators: G. £. Mc- 
Farland, A. Sundberg and G. S. Osborn. 


ROBINSON, ILL.—Robinson Water, |.ight 
and Heat Company. $70,000. Incorporazctors: 
C. S. Jones, Frank Barnes and A. H. Bay- 
ston. 


CHICAGO, ILL.—American Railway ‘‘om- 
pany. $25,000. Incorporators: <A. R, 
Whiffen, R. P. Shimmin, C. D. Wright and 
others. 


CHICAGO, ILL.—Thexton Electric En- 
velope Sealer Company. $2,000.  [necor- 
porators: H. A. Thexton, H. H. Peters and 
others. 


MONROEVILLE, IND.—Monroeville Elec- 
tric Light Company. $100,000. Incorpora- 
tors: C. F. Manship, T. Noble and J. M. 
Tryon. 


IOLA, KAN.—lIola Electric Street fail- 
way Company. $50,000. Directors: I. V. 
Crouch, L. L. Northrup, F. W. Clinkscales 
and others. 


EAST ORANGE, N. J.—American Home 
Telephone Company. $2,000,000.  Incor- 
porators: A. G. Brown, E. B. Hawkins, E. 
T. Magoffin. 


IDAHO SPRINGS, COLO.—Vasquez Val- 
ley Telephone Company. $50,000. Incor- 
porators: R. C. Bormay, J. H. Shepherd and 
H. N. Sims. 


WASHINGTON, IND.— Washington & 
Loogootee Railway Company. $20,000. In- 
corporators: J. M. Crawford, and J. G. and 
I. I. McCawley. 


INDIANAPOLIS, IND.—Indianapolis & 
Martinsville Rapid Transit Company. $1'),- 
000. Incorporators: Charles F. Smith, A. T. 
Irwin, P. Goetz and J. B. Bright. 


DUBUQUE, IOWA—B. E. Linehan and W. 
S. Molo have sold their half interest in the 
Union Electric Company to the General 
Electric Company, of New York, for $350,00%. 


COPPER CLIFF, ONTARIO—Massey Sia- 
tion Mining Company. $300,000. Provi- 
sional directors: R. M. Thompson, Major 2. 
G. Leckie, of Truno; N. S. and J. J. Thomp- 


son. 


WINTHROP HARBOR, 
throp Company. $25,000. To operate a 
light, heat and power plant. Incorporators: 
Solomon Rosenblatt, Garnett Hegan and 
others. 


ILL.—The Win- 








